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Conference Schedule
A pril 12, 2006
UMR Havener Center
Time
8:00-8:30 AM
8:30-9:00 AM
9:00-11:45 AM

9:00-11:45 AM
12:00-1:00 PM
1:00-3:00 PM

3:00-4:00 PM
4:00-5:00 PM

Event
Registration
WelcomeBy Chancellor John F. Carney III
Concurrent Oral Sessionsengineering, Humanities/Social Sciences &
Natural Sciences Categories)
Research Proposals Poster Session
Luncheon & Keynote AddressBy Mr. Jon C. Schneider, The Boeing
Company
Concurrent Poster Sessionsengineering, Humanities/Social Sciences,
Natural Sciences, & Management & Information
Systems)
Reception- Featuring a Student Art Show &
Jazz Performance
(Food & Refreshments Served)
Awards Ceremony

Location
Lower Atrium
St. Pat’s B
Carver Room (Eng.)
Turner Room (Eng.)
Missouri Room (H/SS)
Ozark Room (Nat.Sc.)
St. Pat’s A
St. Pat’s C
St. Pat’s A

Lower Atrium
St. Pat’s B

■ Judges Conference Room- Located in the Mark Twain Room
■ Presenter’s Hospitality Room- Located in the Walnut Room
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Jon C. Schneider
Human Resources, Learning Training and Development
Director-Engineering
Jon Schneider leads an enterprise-wide team in managing learning and
development strategies, plans, and solutions for over 40,000 enterprise
engineering personnel. This team partners with business units, programs and
process councils to coordinate needs assessments, develop technical and
skills training courses and programs, and define the deployment approaches
and strategies. Key programs and customers include the 787 Dreamliner,
Multi-Mission Maritime Aircraft, and IDS Common Processes group.
In his previous position, Schneider was Deputy Program Manager and Chief
Engineer for the HyFly Advanced Technology Demonstration program. This
program is jointly funded by D A R P A and the Office of Naval Research.
He
led a Boeing and supplier team in the development of supersonic combustion
ramjet powered flight test vehicles to demonstrate Mach 6, 400 mile range
missile capabilities. Prior to this Schneider was Program Manager for assault
breaching systems using use air-launched, Joint Direct Attack Munition (JDAM) systems and guided
dispensers to clear the surf and beach zones of mines and obstacles prior to Marine amphibious assaults.
Schneider also served for three years as the Product Team Leader for all JD AM Production Air Vehicles.
In that capacity, he led an integrated team through the transition-to-production of JD AM Air Vehicles,
including the successful production surge in support of Operation Allied Force. This effort early in rate
production required accelerating deliveries of more than 1000 units six months early to plan - tripling
production rates.
In addition, he was responsible for leading development and implementation of
production processes recognized internally and by third parties as being Best-in-Class within the defense
industry. In 2000, Industry Week recognized the JD AM program as one of its “25 Best Manufacturing

Plants in North America. ”
After joining McDonnell Douglas in 1987 as an engineer for Propulsion technologies, Schneider went on
to lead Systems, Aeromechanics and Warhead Engineering efforts in support of numerous advanced
weapons development programs.
Schneider holds a bachelors degree in Aerospace Engineering from the University of Missouri-Rolla, a
Master of Business Administration from Saint Louis University, and an Executive Master of Manufacturing
Management from Washington University. In addition, he is a member of Sigma Gamma Tau National
Aerospace Engineering Honor Society and a Beta Gamma Sigma National Scholastic Honorary in
Business.
In 1991, Schneider received the McDonnell Douglas President’s Award for his significant contributions to
two critical weapons concept development programs. In 2000 he was awarded the Young Professional
Award by the St Louis Chapter of the American Institute of Aeronautics and Astronautics.
Schneider resides in the St Louis, Missouri area with his wife Robin, and their children Sarah and Kevin.
He also enjoys his personal pursuits of endurance fitness events, golf and advanced scuba diving.
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O ral Presentations
Engineering Oral Session
Name

Department

Time/Location

Davenport, Wyatt

Mechanical & Aerospace
Engineering
Computer Science
Computer Science
Electrical & Computer
Engineering
Electrical & Computer
Engineering
Computer Science
Electrical & Computer
Engineering
Computer Science

9:00-9:30 AM- Carver Room

Dolan, Ryanne Thomas
Eads, Josh
Palangpour, Parviz
Smith, Lisa
Townsend, Jimmy
Woodard, Thomas James
Wright, Evan

9:30-10:00 AM - Carver Room
10:00-10:30 AM- Carver Room
10:30-11:00 AM- Carver Room
9:00-9:30 AM- Turner Room
9:30-10:00 AM-Turner Room
10:00-10:30 AM-Turner Room
10:30-11:00 AM-Turner Room

Humanities-Social Sciences Oral Session
Name

Department

Time/Location

Lafferty, Konya
Norfolk, Philip
Peaslee, Mary

History & Political Science
Psychology
History & Political Science

Rea, Aimee

History & Political Science

Villanueva, Nicholas Jr.

History & Political Science

9:00-9:30 AM-Missouri Room
9:30-10:00 AM-Missouri Room
10:00-10:30 AM-Missouri
Room
10:30-11:00 AM-Missouri
Room
11:00-11:30 AM-Missouri
Room

Natural Sciences Oral Session
Name

Department

Time/Location

Campbell, Christopher
Davidson, Ryan

Chemistry
Geological Sciences &
Engineering
Geological Sciences &
Engineering
Physics
Biological Sciences

9:00-9:30 AM-Ozark Room
9:30-10:00 AM-Ozark Room

Downs, Katherine
Martin, Lane
Mueller, Jessica

10:00-10:30 AM-Ozark Room
10:30-11:00 AM-Ozark Room
11:00-11:30 AM-Ozark Room
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Poster Presentations
Engineering Poster Session
Name

Department

Time/Location

Abbott, Ashlee
Adams, Robert Duke

Material Science & Engineering
Electrical & Computer
Engineering
Chemical & Biological
Engineering
Civil, Arch. & Environmental
Engineering
Material Science & Engineering

1:00-3:00 PM-St. Pat's A
1:00-3:00 PM-St. Pat's A

Bahram-Ahi, Emily
Barnes, Kerrie
Doering, Ken, with Vanessa
Eckhoff
Fesenmeyer, Stephanie,
with Leia Ponder and Alicia
Canelos
Foster, Sheena
Gantt, John with Natalie
Frenz
Harris, Jason
Langford, Quinton
Malone, Melissa
Mullen, David
Riley, Daniel
Schondelmeyer, Stephanie
Swenty, Michelle

1:00-3:00 PM-St. Pat's A
1:00-3:00 PM-St. Pat's A
1:00-3:00 PM-St. Pat’s A

Mining & Nuclear Engineering

1:00-3:00 PM-St. Pat's A

Material Science & Engineering
Mechanical & Aerospace
Engineering
Material Science & Engineering
Computer Science
Material Science & Engineering
Computer Science
Electrical & Computer
Engineering
Mechanical & Aerospace
Engineering
Computer Science

1:00-3:00 PM-St. Pat's A
1:00-3:00 PM-St. Pat's A
1:00-3:00 PM-St.
1:00-3:00 PM-St.
1:00-3:00 PM-St.
1:00-3:00 PM-St.
1:00-3:00 PM-St.

Pat's A
Pat's A
Pat’s A
Pat's A
Pat's A

1:00-3:00 PM-St. Pat’s A
1:00-3:00 PM-St. Pat’s A

Humanities/Social Sciences Poster Session
Name

Department

Time/Location

Chandler, Christopher
Gill, Emily
Kuzmeski, Catherine with
Colin Moore
McDonald, James
Misak, Tawnia
Pope, Daniel
Shankin, Natalie
Wiese, Elizabeth , with
Brittany Parker, Savannah
Saunders, Jennifer Fizer,
Hope Von Ahsen

English/Psychology
Psychology
History & Political Science

1:00-3:00 PM- St. Pat's A
1:00-3:00 PM- St. Pat's A
1:00-3:00 PM- St. Pat's A

History & Political Science
Psychology
Psychology
Psychology
History & Political Science

1:00-3:00 PM- St.
1:00-3:00 PM- St.
1:00-3:00 PM- St.
1:00-3:00 PM- St.
1:00-3:00 PM- St.

Pat's A
Pat's A
Pat's A
Pat's A
Pat's A
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Poster Presentations (Cont.)
Natural Sciences Poster Session
Name

Department

Time/Location

Banaszek, Tara
Breckenridge, Julie
Cheatham, Cory

Chemistry
Chemistry
Biological Sciences

1:00-3:00 PM-St. Pat's A
1:00-3:00 PM-St. Pat's A
1:00-3:00 PM-St. Pat's A

Cooley, Libby
Dwilewicz, Agatha

Biological Sciences
Biological Sciences & Ceramic
Engineering
Biological Sciences

1:00-3:00 PM-St. Pat’s A
1:00-3:00 PM-St. Pat’s A

Physics
Biological Sciences
Physics
Physics

1:00-3:00 PM-St.
1:00-3:00 PM-St.
1:00-3:00 PM-St.
1:00-3:00 PM-St.

Geological Sciences &
Engineering
Electrical & Computer
Engineering
Biological Sciences
Geological Sciences &
Engineering
Geological Sciences &
Engineering

1:00-3:00 PM-St. Pat's A

Elmer, Jacob with Kristin
Russell
Herrera, Mark
Jacobi, Jennifer
Jau, Jeffrey
Kinney, Ryan & Huether,
Shellie
McEllen, Andrew T.
Nolte, Michael
Oakley, Audry
Roberts, Clinton and Bryce
Wagner
Sharko, Cecily

1:00-3:00 PM-St. Pat's A
Pat's A
Pat's A
Pat's A
Pat's A

1:00-3:00 PM-St. Pat's A
1:00-3:00 PM-St. Pat’s A
1:00-3:00 PM-St. Pat's A
1:00-3:00 PM-St. Pat's A

Research Proposals Poster Session
Name

Department

Time/Location

Adams, Brandon, with
Daniel Gill
Bowdry, Ashlee
Chiles, Anthony

Mechanical & Aerospace
Engineering
Engineering Management
Civil, Arch. & Environmental
Engineering
Chemistry
Mechanical & Aerospace
Engineering
Electrical & Computer Eng.

9:00-11:45 AM- St. Pat’s A

Chemical Engineering
Chemistry
Biological Sciences

9:00-11:45 AM- St. Pat's A
9:00-11:45 AM- St. Pat's A
9:00-11:45 AM- St. Pat's A

Ellis, Darla
Jones, Mark
Koch, John R. with William
Stallard
McIntosh, Lucas
Morris, Tamala
Teame, Merkeb

9:00-11:45 AM- St. Pat's A
9:00-11:45 AM- St. Pat’s A
9:00-11:45 AM- St. Pat's A
9:00-11:45 AM- St. Pat's A
9:00-11:45 AM- St. Pat's A

Management & Information Systems Poster Session
Name

Department

Time/Location

Cho, Yong Suk

Economics & Finance

1:00-2:00 PM-St. Pat's A
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Conference Judges
The Office of Undergraduate & Graduate Studies wishes to thank the following faculty & staff for
their valuable contributions to the 2ndAnnual UMR Undergraduate Research Conference.
Diana Ahmad
Waleed Al-Assadi
Ralph Alexander
Eliot Atekwana
Harvest L. Collier
Nuran Ercal
Kelvin Erickson
William Fahrenholtz
David Hubbard
Matt Insall
Bih-Ru Lea
F. Scott Miller
Dee Montgomery
John Parfet
Clayton Price
Jeff Schramm
Bijaya Shrestha
Robert Schwartz
Keith Strassner
Cynthia Tharp
David Van Aken
Ganesh Venayagamoorthy
Scott Volner
David Westenberg
Dennis Wilson
Duo Zhang

Thank Youl
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Undergraduate Research Conference
Abstracts
(Listed in A lph abetical Order)
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Ashlee Abbott
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Materials Science and Engineering
Ceramic Engineering
Dr. Fatih Dogan
Materials Science and Engineering

Funding Source:

Center for Aerospace Manufacturing Technologies, Air Force
Research Laboratories, Boeing Phantom Works

Rapid Freeze Spraying of Graded Laminar Composites
Laminar composites are needed for many applications ranging from structural materials
to aerospace engine components to biomedical implants. Unfortunately, different
expansion coefficients of materials cause them to separate during sintering which can
lead to failure of the composite samples. This project optimizes and employs rapid
freeze spraying technology to fabricate prototypes with graded alumina and zirconia
structures in order to form gradual transitions between coefficients of thermal
expansion.
Rapid freeze spraying significantly decreases costs for manufacturing because sample
fabrication time decreases and expensive dies are no longer required. The process is
also environmentally friendly because the materials used possess a low organic
content. In addition, our research has shown that graded composites with gradual
transitions between coefficients of thermal expansion are less susceptible to crack
formation during sintering. This can lead to tougher materials for practical applications
as structural components.

Ashlee Abbott is a freshman undergraduate at the University of Missouri-Rolla, majoring
in Ceramic Engineering. She has been researching composite samples since May
2005.
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Brandon Adams
Joint project with Daniel Gill
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mechanical
Mechanical
Dr. Ming C.
Mechanical

and Aerospace Engineering
Engineering
Leu
and Aerospace Engineering

Funding Source:

Missouri Alliance for Minority Participation

Improving Molds for Rapid Freeze Prototyping
The purpose of this project is to examine the various types of ceramic materials used for
mold making in the Rapid Freeze Prototyping (RFP) process. This project will examine
how mixing combinations of ceramic materials affect the accuracy of parts produced
from the mold. From these mixtures, molds will be produce and analyzed to see which
mixtures produced the desired properties. The right choice of ceramic materials is not
only critical to the mold quality, but should also yield a mold that produces parts with
high accuracy and a smooth surface. Future research could also be conducted to
determine the effectiveness of the grain sizing of the ceramic materials towards further
enhancing mold properties.

Brandon is a sophomore attending the University of Missouri - Rolla majoring in
Mechanical Engineering. He is the son of Beatrice Adams and is from Florissant,
Missouri. He is actively involved as the Vice-President and Secretary of the Black Man’s
Think Tank.
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Robert Duke Adams
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mechanical and Aerospace Engineering
Mechanical Engineering
Dr. Keith Stanek
Electrical and Computer Engineering

Funding Source:

National Science Foundation (NSF)

Robotic Prosthetic Arm
Modern prosthetics use robotic gripping devices to return functionality to the user
impaired by a lost hand. The key limitations of many commercially-available prosthetic
arms are their high cost and their limited sensory information (such as pressure). To
address this issue, the purpose of this research was to design and build a prosthetic
arm that would be cost effective, and would also give the user feedback to how much
force the gripper applies.
To allow the arm to be naturally controlled by the user, the opening and closing
functions were controlled by flexing the top and bottom muscles in the forearm. The
design of the prosthetic arm also had the ability to give the user sensory feedback
through varying frequencies of a speaker placed against the skin. This work provided a
strong basis for continued optimization for prosthetic arms that provides functionality
and sensory information at an economical cost.

Robert Duke Adams is a Freshman Undergraduate at UMR who is majoring in
Mechanical Engineering and studying pre-medicine courses. At UMR, Robert Adams is
involved with Student Council as a representative, the Robotics Competition Team,
American Society of Mechanical Engineers, Scrubs (pre-med club), Fencing Club and
the Honors Seminar. Robert also shadows physicians at a local hospital and is involved
with ACES+ (a pre-med honors organization).
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Emily Bahram-Ahi
Department:

Chemical and Biological Engineering

Major:

Chemical Engineering

Faculty Advisor:

Dr. David Henthorn

Advisor’s Department:

Chemical and Biological Engineering

Funding Source:

UMR Opportunities for Undergraduate Research
Experiences (OURE) Program

Nanoparticles for Enhanced Delivery of Chemotherapeutics
Delivery of the anticancer drug paclitaxel (commercially known as Taxol®) is difficult
due to its limited solubility in aqueous media. Currently, hydrophobic drugs such as
paclitaxel are emulsified and given intravenously. This approach, however, has several
disadvantages with the main one being an allergic response to the emulsifier that
occurs in some patients.
This study proposes a novel bubble bursting technique to generate nanoparticles of the
chemotherapeutic in an effort to decrease potential side effects and improve the
bioavailability of hydrophobic drugs. The bubble bursting apparatus will be used to
produce nanoparticles of a biodegradable polymer, poly(lactide-co-glycolide) (PLGA),
as carriers for paclitaxel. The dissolved paclitaxel in this biodegradable polymer matrix
will be released at a controlled rate for a more efficient delivery of the drug throughout
the body. In addition, the nanoparticle formulations are easily dispersible in aqueous
media, precluding the need for an emulsifying agent.

Emily is pursuing a major in biochemical engineering and a minor in pre-medicine. She is the
daughter of Janet Hartrum and Hamid Bahram-ahi. Emily graduated from the Missouri Academy
o f Science, Mathematics and Computing at Northwest Missouri State University with an
Associate of Science degree. She participated in the 2003 NASA SHARP (Summer High School
Apprenticeship Research Program) and was a Missouri Delegate o f the National Youth Science
Camp in 2004. She is a member of Chi Omega, Tau Beta Pi Honor Society, the American
Institute of Chemical Engineers, UMR Scrubs pre-professional organization, UMR TECHS peer
education program, among others. Emily plans to attend medical school.
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Tara Banaszek
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Chemistry
Chemistry and Biological Sciences
Dr. Ekkehard Sinn
Chemistry

Funding Source:

N/A

Project title: Chemical modeling of Alcohol Metabolism, a field of
major (and Miner) importance.
The metabolism of short chain alcohols is a vital process for various organisms, not just
ethanol consumers. Enzymes like galactose oxidase (GOase) promote this by
catalyzing the oxidation of the alcohols to aldehydes. GOase has copper at the active
site but differs from most copper enzymes in having just one copper atom instead of
two. This project focuses on a specific group of alcohol oxidizing reagents synthesized
of copper Schiff bases to make compounds that model the half-way point of the
oxidation. This cannot be done with the enzymes themselves. The purpose of this
project is to make and study various unique mononuclear copper complexes, in order to
propose a mechanism by which the oxidation is possible.

Tara is double majoring in Chemistry (Biochem Emphasis) and Biological Sciences with
a minor in Cognitive Neuroscience. She is involved in the W. T. Schrenk Society
(President), ASUM (Executive Board Member), Zeta Tau Alpha (assistant treasurer),
Blue Key Honor Society, Student Council, Honors Academy, and Psi Chi.
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Kerrie Barnes
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Civil, Architectural, and Environmental Engineering
Civil Engineering
Dr. Genda Chen
Civil, Architectural, and Environmental Engineering

Funding Source:

Research Experience for Undergraduate Students from National
Science Foundation

Use of smart material for seismic retrofit of masonry walls
Due to the current deterioration of some reinforced structures, it would be advantageous
to discover a new method of reinforcement. The use of steel bars is currently the most
widely used method of reinforcement in the civil engineering field. However, corrosion
of the steel occurs, which in turn causes deterioration of the structure.
Shape memory alloy (SMA), also known as Nitinol, is the material being researched in
this project to help alleviate deterioration. SMA’s performance is superior to that of the
steel reinforcement. This material also holds many impressive qualities that would
make it an exceptional type of reinforcement. It is believed that when the SMA is paired
with a Fiber-Reinforced Polymer sheet, the performance of masonry walls would be
enhanced under horizontal and earthquake loads. It is hoped that this material will be
used more widely in the civil engineering field once more is discovered about its
reinforcement characteristics.

Kerrie is a senior majoring in civil engineering from Joplin, Missouri. She is the wife of
Chris Bames and the daughter of Daryl and Barb Weinkein. She is a member of
Christian Campus Fellowship and Chi Epsilon Engineering Honor Society and enjoys
participating in intramurals and scrapbooking. She plans on working in the civil
engineering field upon graduation in May.
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Ashlee Bowdry
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Engineering Management
Engineering Management
Dr. Ray Luechtefeld
Engineering Management

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE) Program

Learning in Groups in the Workplace
There have been many studies conducted about group learning in the educational. It
has shown to have a very positive impact on children’s learning experiences. The
purpose of this study is to see if learning in the workplace makes people just as
successful as in an educational environment. We have predicted it to be very beneficial
to workers in any field. We want to expose a group of workers to a new program and
see how well they can navigate to solve a problem with no help from co-workers. Using
the same program we would like to observe how well a group of workers learn a
program if they work together in groups.

Ashlee is a sophomore attending the University of Missouri-Rolla. She is the daughter of
Andrea Bowdry from St. Louis, Missouri. Ashlee plans to pursue a career in her field of
Engineering Management. On campus she works for the Cultural Diversity program.
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Julie Breckenridge
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Chemistry
Chemistry (Emphasis in Biochemistry)
Dr. Yinfa Ma
Chemistry

Funding Source:

UMR Opportunities for Undergraduate Research
Experiences (OURE) Program

In Vitro Study of the Effect of Nanoparticles on DNA
deletion/mutations
Nanoparticles are widely used in a variety of industries ranging from beauty care
products to videotape production, and their influence is increasing. Nanoparticles are
easily inhaled into the lungs due to their extremely small size (less than 100 nm). Once
inside the lungs, their influence is compounded due to their natural tendency to form
large aggregates, which allows them to remain in the lungs for a longer period of time.
Some preliminary data have demonstrated that these nanoparticles were cytotoxic.
However, the mechanism for the toxicity is not yet clear. To study one possible
cytotoxicity mechanism of nanoparticles, DNA was incubated with varying
concentrations of three different sized nanoparticles, Fe2C>3, Ce02, and Ti02. The DNA
fragments were separated by capillary gel electrophoresis to determine the amount of
DNA deletion/mutations caused by each.

Julie Breckenridge is a senior undergraduate student at the University of Missouri-Rolla,
majoring in Chemistry. She is the daughter of Mark and Mary Rose Breckenridge and is
from Little Rock, AR.
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Christopher Campbell
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Chemistry
Chemistry (with an emphasis in Biochemistry)
Dr. Yinfa Ma
Chemistry

Funding Source:

Chemistry

Development of a Portable Biosensor for Quantitative Analysis of Tumor Liberated Proteins (TLP) in human serum
The need for a quick, accurate and cost-effective method of determining the presence
or stage of a tumor in a patient has led researchers to seek a new breed of instruments
capable of meeting this demand. These instruments, commonly known as biosensors,
are capable of detecting minute quantities of a selected proteomic target in solution or
via any alternative method that allows uniform distribution of the proteomic target across
the entire medium. One alternative method employed in this project involves the
adsorption of the protein to a gold surface for measurement using fluorescent probes.
The project for this year was divided into two segments: research of previous projects
similar in concept and design, as well as TLPs specific to non-small cell lung carcinoma
(NSCLC) as potential targets for future study, and creation of the biosensor with
preliminary testing.
Results suggest the use of a cytokeratin fragment, Cyfra 21-1, as a biomarker for
monitering the progress of tumor progression once diagnosis has been made. The
biosensor also seems to show great promise for more studies involving similar methods.

Christopher Thomas Campbell is a sophomore attending the University of Missouri Rolla to study biochemistry. He is the first son of Steven and Kimberly Campbell, who
reside in Nixa, Missouri with his two younger brothers, Brian and Michael.
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Alicia Canelos
Joint project with Leia Ponder and Stephanie Fesenmeyer
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mining and Nuclear Engineering
Nuclear Engineering
Dr. Cheol-Woon Kim and Dr. Delbert Day
Mining and Nuclear Engineering

Funding Source:

Innovations in Nuclear Infrastructure and Education Grant of the
United States Department of Energy (DE-FG07-09-ID14531)

Directly vitrifiable nanosize hydroxyapatite for removal of hazardous
substances from aqueous wastes
The safe disposal of aqueous waste solutions including nuclear waste streams is of
concern since any radionuclides (such as Cs, Sr, Tc, U, Pu, and Am), hazardous or
toxic metals (such as Cr, Pb, Cd, Hg, and As) that may be present can easily escape
into the environment, causing a serious problem to human health. High surface area (>
150 m2/g) hydroxyapatite (HA) particles were prepared by a unique and innovative
method that consists of reacting (24 hours at 37°C) particles (45-75 pm) of a calcium
borate glass with an aqueous solution containing phosphate ions. The effectiveness of
this HA in removing the radionuclides and the hazardous metals from contaminated
water was determined by chemically analyzing the feed and effluent solutions using an
inductively coupled plasma-mass spectrometer (ICP-MS). The ion removal
effectiveness was not affected by the filtration methods, batch or column, and very high
(e.g., Kd = 2><106 mL/g for U) ion removal was achieved for the ions tested. The “spent
(used)” HA was successfully vitrified into a calcium iron phosphate glass by adding
small amounts of Fe20 3 and P2O5 to the “spent” HA and melting the mixture at 1150°C
for 2 hours. The chemical durability of the calcium iron phosphate glasses in deionized
water at 90°C for 7 days was superior to that of the Environmental Assessment glass
developed at the Defense Waste Processing Facility, Savannah River for vitrifying
nuclear waste.

Alicia is a junior attending the University of Missouri-Rolla majoring in nuclear
engineering. She is actively involved in Phi Sigma Rho and is an alumna of the St. Pat’s
Committee.
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Christopher Chandler
Department:
Major:
Faculty Advisors:
Advisors’ Department:

English & Technical Communication / Psychology
Psychology
Dr. Kathryn Northcut and Dr. Francis Haemmerlie
Technical Communication and Psychology

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE) Program

Hyperrealism vs. Traditional Artforms: Does realism impact audience
response to paleontology illustrations?
Past studies have shown that contextual cues within imagery serve as indicators for
attributing credence to an image. This study sought to discern whether level of detail
within images had a significant effect on subjects’ appraisal of credibility. It was
predicted that increases in detail would correspond to relatively increasing credibility
ratings being associated with images; consequently images with greater levels of detail
would have a greater credibility ranking relative to those with lesser detail. The threepart, nineteen question, surveys were administered to 83 University of Missouri - Rolla
General Psychology students. Positioning of illustrations within text had an impact on
the effect of detail on text believability. Additional results showed a significant interaction
between gender and major field of study on believability of text associated with an
image. Future avenues of study could be conducted to determine whether this
association may be carried over to include electronic and digital cinema.

Christopher is a junior attending the University of Missouri-Rolla majoring in psychology.
He is the son of Thomas and Rebecca Chandler and is from O’Fallon, Missouri. On
campus he is actively involved in Psi Chi, and works at Thomas Jefferson Hall as a
member of Residential Life. Off campus he is participates as a volunteer in the Non
profit Greater St. Louis Renaissance Faire. Christopher plans on pursuing a career in
industrial psychology.
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Cory Cheatham
Department;
Major;
Faculty Advisor(s);
Advisor’s Department:

Biological Sciences
Biological Sciences
Dev Niyogi
Biological Sciences

Funding Source:

Biological Sciences

Comparison of traditional and molecular techniques for describing
fungi in streams
The diversity of aquatic fungi on decomposing leaves from a small stream in the Ozarks
was examined using three techniques. Aspen leaves were placed in the Audubon
Stream just outside Rolla, Missouri, for several weeks to allow fungi to colonize the
leaves. Leaf samples were taken after exposure, and fungal conidia were examined
under the microscope. Fungal cultures from leaves were also grown on malt extract
agar, which allowed for the visual identification of fungal taxa. These methods were
compared to a new molecular method that involves DNA extraction from decomposing
leaves and amplification with fungal-specific primers. Amplified DNA from the fungal
community was separated on a denaturing gradient gel electrophoresis (DGGE)
system, and the number of bands served as a measure of diversity from the leaf
sample. The traditional and molecular techniques gave similar results, but the
molecular methods revealed greater diversity during some sampling times.

Cory Cheatham is a junior in the Biological Sciences department at UMR.
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Anthony Chiles
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Civil, Architectural and Environmental Engineering
Architectural Engineering
Dr. Glenn Morrison
Civil, Architectural and Environmental Engineering

Funding Source:

Missouri Heartland Alliance for Minority Participation

The Spatial Distribution of Indoor Mass Transfer
When analyzing personal exposure to indoor pollutants, mathematical estimates are
often used. An important question is the effect that the spatial distribution of pollutant
transport has on personal exposure. Indoor concentrations of pollutants, such as ozone,
are controlled by transport and uptake at indoor surfaces. To estimate indoor
exposures, the average flux to indoor surfaces may not be sufficient. Instead an
accurate assessment of the spatial distribution of surface uptake may be necessary.
Therefore, the research proposed is to measure and evaluate the spatial distribution of
mass transfer to indoor surfaces, under controlled ventilations conditions, in a room
sized chamber. Once the experimental data is collected we can then ask if the average
mass transfer coefficient is appropriate in estimating indoor pollutant concentrations or
is the spatial distribution of mass transfer needed.

Anthony Chiles is a sophomore undergraduate student at the University o f Missouri Rolla, pursuing degrees in Civil and Architectural Engineering.
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Yong Suk Cho
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:
Funding Source:

Economics & Finance
Economics, Business Administration, Information System
Technology
Dr. Julie Galloway
Economics & Finance
UMR Opportunities for Undergraduate Research Experiences
(OURE) Program

Microfinance and the impact on Mexico
Worldwide, poverty is one of the biggest problems we face. More people than we expect
are suffered from extreme poverty. This research is motivated by the need to study the
microfinance programs that reduce poverty in developing countries by targeting the
poorest members of society and the impact they make.
I selected one country as my research target, which is Mexico. Mexico is the one of
poor developing countries in the world. Even though it has a better economic situation
than others, Mexico still has many problems which result from poverty. In this project, I
covered the economic background of Mexico and some poverty problems, and finally
showed some preliminary results from how well the microfinance program works in
Mexico.

Yong Suk Cho is a senior undergraduate student at the University of Missouri - Rolla,
majoring in Economics, Business Administration and Information System Technology.
He is currently the vice president of Korean Students Association (KSA).
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Libby Cooley
Department:
Major:

Biological Sciences and Chemistry
Biological Sciences and Biochemistry

Faculty Advisor(s):
Advisor’s Department:

Dr. Marshall Porterfield and Dr. Martin Feelisch
Agricultural & Biological Engineering and B.U. Cardiovascular
Institute

Funding Source:

UMR Biological Sciences and B.U. Cardiovascular Institute

Ascorbic Acid and Nitrite Influx Detection Using Carbon Fiber
Microelectrodes
A better understanding of the fates of compounds of interest in the cardiovascular
system is necessary for effective study of cardiovascular processes and diseases. Wellestablished methods such as organ bath experiments, HPLC, various assays, and
microelectrodes are routinely used to measure the respective concentrations of two
such compounds, ascorbic acid and nitrite, in biological tissues such as the aorta.
For this study, self-referencing carbon fiber electrodes were fabricated and utilized to
selectively detect ascorbic acid and nitrite concentrations and flux at the surface of
Wistar rat aortic tissue. The electrochemical microelectrode technique utilized in this
project confers several advantages over other methods, such as increased sensitivity,
decreased signal-to-noise ratios, real-time measurement capability, and micro-scale
electrode dimensions.
Past studies have proposed that ascorbic acid and nitrite are actively transported into
the aorta via several different transporter mechanisms. However, the findings of this
study suggest that influx of these compounds is dominated by passive diffusion, as
demonstrated by a linear correlation between concentration and degree of influx.

Libby Cooley is a senior undergraduate student at the University of Missouri-Rolla,
majoring in biological sciences and biochemistry, with a minor in psychology.
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Wyatt Davenport
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mechanical & Aerospace Engineering
Mechanical Engineering
Kai-tak Wan
Mechanical & Aerospace Engineering

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE) Program

Compressibility of viscoelastic fluid-filled membranes
Many of the organic bodies in everyday life, such as embryos, cells, and even eyes, can
be model as viscoelastic fluid-filled membranes. Throughout each of these bodies
lifespan, their daily functions include a plethora of mechanical activities like adhesion to
other bodies or resistance to puncture. Because of this, it is desirable to have the
mechanical properties or to be able to quantify the properties of these vessels for the
use in mathematical models. This research will rid these mathematical models of some
poor assumptions, and also help in the technique in collecting properties of these
membranes

Wyatt is a senior attending the University of Missouri-Rolla majoring in Mechanical
Engineering. He is the son of Dale and Tammy Davenport and is from Chillicothe,
Missouri. Wyatt is also a member of Pi Tau Sigma and tutors for the Thermofluid
Mechanics class weekly. After graduate school, Wyatt plans on pursuing a career in
control systems/engineering design.
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Ryan Davidson
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Geological Sciences and Engineering
Geology
Dr. John Hogan
Geological Sciences and Engineering

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE)

Analysis of Phenocryst Textures and Crystal Size Distribution,
Carlton Rhyolite, Wichita Mountains, Southwestern Oklahoma
The Carlton Rhyolite of the Wichita Mountains of Southwest Oklahoma is a porphyritic
rhyolite with phenocrysts of subhedral to anhedral, heavily resorbed quartz (0 .1 5 -4
mm in size) and anhedral to euhedral potassium feldspar (0.75 - 6mm in size), with the
top of the formation being richer in feldspar and the bottom being richer in quartz consistent with magma chamber inversion during eruption and emplacement of the flow.
Rare broken crystals and flow banding present towards the bottom of the formation
favors deposition by flow rather than by ash fall. Crystal size distribution analysis of the
rock has given preliminary results due to small population sizes and resorption of small
crystals.

Ryan Davidson is a senior majoring in Geology at the University of Missouri-Rolla.
Graduating in May, he will be attending the Colorado School of Mines graduate program
in geological engineering.
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Kenneth Doering
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Materials Science and Engineering
Metallurgical Engineering
Dr. Matthew J. O’Keefe
Materials Science and Engineering

Funding Source:

CAMT - Air Force

Effect of Thermal Cycling on Repaired Lead and Lead-Free Solder
Joints
Numerous laws have been passed in recent years either prohibiting or greatly limiting
the use of lead (Pb). As a result, tin lead (SnPb) solders are being replaced with lead
free (LF) solders in assembly of electronic products. This study examined the effect of
thermal cycling on SnPb, LF, and mixed SnPb/LF repaired solder joints. Four different
types of electronic components were originally attached to printed circuit boards using
SnPb solders. The solder joints were then repaired with either SnPb or LF solders and
components. The repaired boards were then subjected to 1000 thermal cycles between
-55°C to 125°C. Resistance measurements were taken before, during, and after thermal
cycling. All solder joints were then examined with a digital imaging system to look for
cracks and opens. The components were then sectioned, mounted and polished to
allow examination of the solder/solder pad interface and changes in microstructure.

Kenneth Doering is an undergraduate student at UMR, majoring in Metallurgical
Engineering.
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Ryanne Thomas Dolan
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Computer Science
Computer Science and Computer Engineering
Dr. Mayur Thakur and Dr. Frank Xia
Computer Science

Funding Source:

N/A

DAPHNE: A Development Environment for Autonomous Robotics
Systems
Software for intelligent ground vehicles, unmanned aerial vehicles, and other
autonomous robotics systems always shares some fundamental similarities by nature.
The industry lacks a standardized way of reusing software across similar projects such
as these. During development of robotics systems, much time is spent reinventing code
and developing tools for testing each new hardware and software component. This
paper introduces DAPHNE, a novel software framework designed to address this
problem. The project comprises tools for developing, simulating, and controlling
autonomous systems. The framework is currently in use by the UMR Robotics Team
for developing software and testing hardware for various robotics projects.

Ryanne Dolan is a Computer Science and Computer Engineering student at the
University of Missouri-Rolla. Ryanne is the Computing Group Leader for the UMR
Robotics Competition Team. He works for the United States Geological Survey (USGS)
researching natural language processing and computer vision. He works with Dr.
Agarwal on the Learning Applied to Ground Robotics (LAGR) project and with Dr.
Shrestha on a image processing research project. He is involved with an Unmanned
Aerial Vehicle (UAV) senior design project and with a small team competing in the
American Helicopter Association's (AHS) Vertical Take-Off and Landing (VTOL) First
Responder Competition.
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Katherine Downs
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Geological Sciences and Engineering
Geology
Dr. David Wronkiewicz
Geological Sciences and Engineering

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE) Program, and the UMR Department of Geological Sciences
and Engineering

Formation of Iron-Rimmed Sandstone Nodules; Terrestrial Analogue
for Martian Blueberries?
Spherical hematite (Fe203) nodules (“Blueberries”) occur on Mars and hint at a watery
past for this planet. Moqui Marbles, a terrestrial analogue to the Martian Blueberries
that are found in Utah, have hematite and manganese oxide cemented rims surrounding
a central core of quartz cemented sandstone. Our initial experiments have
demonstrated a plausible precipitation mechanism for the Moqui Marbles. A glass tube
packed with loose quartz sand and isolated grains of calcite were exposed to slow
flowing solution of water and ferrous (Fe2+) ammonium sulfate at a steady flow rate. A
pH rise in the solution following reaction with calcite induced the precipitation of reaction
rims of ferric (Fe3+) iron oxide. Flow tests were also conducted with mechanically
rounded samples of calcite cemented Dakota Sandston. Two tubes were filled, one
with relatively friable Dakota Sandstone and the other with tightly cemented sandstone.
Both of the samples produced iron oxide rings around their outer edge.

Katherine is a senior from Kewanee, Illinois majoring in Geology. She is the daughter of
Robert and Christina Downs. She is a member of the DAKE Society. Katherine
presented her research at MAS in 2005 and took third overall. She plans to pursue a
master’s degree in geochemistry.

28

Agatha Dwilewicz
Department:
Major:
Research Advisor:
Advisor’s Department:

Biological Sciences
Biological Science
Dr. R. Brown & Dr. M.N. Rahaman
Biological Sciences & Ceramic Engineering

Funding Source:

Musculoskeletal Transplant Foundation (Rahaman, PI)

GROWTH OF MC3T3-E1 PRE-OSTEOBLASTS ON BORATE
CONTAINING GLASSES
Borate-based glasses in the B203-Si02-Na20-Ca0 -P205 system were recently
developed at this institution for possible use as scaffolds in bone tissue engineering. In
this study, three of the borate-based glasses, compositions designated 1B, 2B, and 3B,
with B2O3 levels of 15, 31, and 46 mole percent, respectively, were tested for their
effects on the growth of MC3T3-E1 mouse pre-osteoblastic cells. Silicate type 45S5
glass was used as a control for comparison. Tests performed included: contact assays
of cell growth at the glass interface, quantitative fluorescence assay of cell proliferation
in the presence of the test glasses, chemical analysis of borate released into the culture
medium, and scanning electron microscope imaging. The results obtained suggest that
1B and 2B glasses permit a reasonable level of MC3T3-E1 cell growth and appear
promising for possible use in bone tissue engineering.

Agatha Dwilewicz is a sophomore undergraduate student at the University of Missouri-Rolla,
majoring in Biological Sciences.
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Josh M. Eads
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Computer Science
Computer Science, Mathematics
Dr. Daniel Tauritz, Kate Smorodkina
Computer Science

Funding Source:

N/A

Analysis and Optimization of Partial Power Flow Calculations for the
Power Grid
Because of recent awareness of the vulnerability of the power grid in the United States,
current research has focused on finding a rapid response method for protecting the
system from cascading blackouts. This paper focuses on a method of controlling the
power grid through Flexible AC Transmission System (FACTS) devices to prevent
excessive line overloading from occurring. Partial Power Flow (PPF) was proposed in a
previous paper as a method to accelerate the calculations of power flow through the
system during the optimization of the FACTS device settings. Methods used to connect
the disjoint components during PPF are described in detail along with the effects these
methods have on the speed of partial power flow. Finally, where it was previously
thought that connecting the disjoint components leads to a monotonic speed increase,
this paper shows that this is not always true and explores the reasons why the increase
is not monotonic.

Josh M. Eads is a freshman at the University of Missouri - Rolla majoring in Computer
Science and Applied Mathematics. He is actively involved with Rolla’s ACM chapter
and currently working on interdisciplinary research on increased fault tolerance of the
power grid through FACTS devices. Josh plans to continue his education and research
as a graduate student after completing his degrees in Computer Science and Math.
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Vanessa Eckhoff
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Materials Science and Engineering
Metallurgical Engineering
Dr. Matthew J. O’Keefe
Materials Science and Engineering

Funding Source:

CAMT - Air Force

Effect of Thermal Cycling on Repaired Lead and Lead-Free Solder
Joints
Numerous laws have been passed in recent years either prohibiting or greatly limiting
the use of lead (Pb). As a result, tin lead (SnPb) solders are being replaced with lead
free (LF) solders in assembly of electronic products. This study examined the effect of
thermal cycling on SnPb, LF, and mixed SnPb/LF repaired solder joints. Four different
types of electronic components were originally attached to printed circuit boards using
SnPb solders. The solder joints were then repaired with either SnPb or LF solders and
components. The repaired boards were then subjected to 1000 thermal cycles between
-55°C to 125°C. Resistance measurements were taken before, during, and after thermal
cycling. All solder joints were then examined with a digital imaging system to look for
cracks and opens. The components were then sectioned, mounted and polished to
allow examination of the solder/solder pad interface and changes in microstructure.

Vanessa Eckhoff is an undergraduate student in the Material Science and Engineering
department at UMR.
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Darla L. Ellis
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Biological Sciences
Chemical Engineering
Dr. Roger F. Brown and Dr. Harvest Collier
Biological Sciences and Chemistry

Funding Source:

Missouri Alliance for Minority Participation

Effects of Microgravity on Bone Tissue Scaffolds for In Vitro Tissue
Growth
Synthetic bone tissue is an emerging technological interest. Many aspects must be
accounted for to have a viable product, to include three-dimensional scaffold constructs,
development of extracellular matrices, smooth collagen surfaces, and effects of
pressure within and outside of the body. The ideal scaffold encourages differentiation of
bone tissues without inducing undue trauma to the tissues. The application of the
microgravity concept would be employed to keep stresses to a minimum. Microgravity
will be simulated using a rotating-wall vessel, which has its vertical axis parallel to
gravity. The centrifugal forces produced by the rotating motion provide a near normal
gravity environment. The study proposes to determine the effects microgravity has on
cell-cell adhesion.

Darla is a senior majoring in Chemical Engineering. She is employed part-time at the
JCPenney hair salon as a stylist. Darla plans to pursue a career in plastics engineering
upon graduation. Some of her hobbies include poetry and dancing.
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Jacob Elmer
Joint project with Kristin Russell
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Biological Sciences
Biological Sciences and Biochemical Engineering
Dr. Robert Aronstam
Biological Sciences

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE)

The Role of Nitric Oxide and cGMP in A r a b id o p s is
Growth

th a lia n a

Root

Nitric oxide (NO), a known signal molecule in animal cells, is thought to act as a
signaling molecule in plants. Within the plant cell, nitric oxide synthase (NOS) produces
NO, which then activates guanylate cyclase to give cyclic guanylate monophosphate
(cGMP) and a growth response. A. thaliana plants were grown initially on agar/MS
media and then transferred to media containing experimental drugs. Root lengths were
measured from digital images using Scion Image software. NO donor drugs, Spermine
and DEA, enhanced root growth at low concentrations and inhibited growth at high
concentrations. An NO scavenger, PTIO, and NOS inhibitor, L-NAME, decreased root
growth. Pharmacological accumulation of cGMP by adding dibutryl cGMP, a guanylate
cyclase inhibitory drug, or by blocking cGMP specific phosphodiesterase activity with
IBMX enhanced root elongation. ODQ, a guanylate cyclase inhibitor and CarboxylPTIO, a scavenger of NO and NOS inhibitor, also affected root elongation.

Jacob is a junior attending the University of Missouri-Rolla majoring in Biochemical
Engineering and Biological Sciences. He is the son of Jake Elmer and Valerie Rivera and is
from Merritt Island, FL. On campus he is involved in Omega Chi Sigma, Phi Sigma, and the
Helix Biological Society. He is currently employed as a LEAD PLA for Calc I and I and enjoys
fishing. Jacob will pursue a career in advanced life support systems.
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Stephanie Fesenmeyer
Joint project with Leia Ponder and Alicia Canelos
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mining & Nuclear Engineering
Nuclear Engineering
Drs. Cheol-Woon Kim and Delbert Day
Mining & Nuclear Engineering

Funding Source:

Innovations in Nuclear Infrastructure and Education Grant of the
United States Department of Energy (DE-FG07-09-ID14531)

Directly vitrifiable nanosize hydroxyapatite for removal of hazardous
substances from aqueous wastes
The safe disposal of aqueous waste solutions including nuclear waste streams is of
concern since any radionuclides (such as Cs, Sr, Tc, U, Pu, and Am), hazardous or
toxic metals (such as Cr, Pb, Cd, Hg, and As) that may be present can easily escape
into the environment, causing a serious problem to human health. High surface area (>
150 m2/g) hydroxyapatite (HA) particles were prepared by a unique and innovative
method that consists of reacting (24 hours at 37°C) particles (45-75 pm) of a calcium
borate glass with an aqueous solution containing phosphate ions. The effectiveness of
this HA in removing the radionuclides and the hazardous metals from contaminated
water was determined by chemically analyzing the feed and effluent solutions using an
inductively coupled plasma-mass spectrometer (ICP-MS). The ion removal
effectiveness was not affected by the filtration methods, batch or column, and very high
(e.g., Kd = 2*106 mL/g for U) ion removal was achieved for the ions tested. The “spent
(used)” HA was successfully vitrified into a calcium iron phosphate glass by adding
small amounts of Fe20 3 and P20 5 to the “spent” HA and melting the mixture at 1150°C
for 2 hours. The chemical durability of the calcium iron phosphate glasses in deionized
water at 90°C for 7 days was superior to that of the Environmental Assessment glass
developed at the Defense Waste Processing Facility, Savannah River for vitrifying
nuclear waste.

Stephanie Fesenmeyer is a senior in Nuclear Engineering. She has worked on this
project since the start and has high hopes for its future. After graduation, Stephanie will
begin a job in industry.
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Jennifer Fizer
Joint project with Hope Van Ahsen, Brittney Parker, Elizabeth Wiese, and Savannah Saunders
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

History & Political Science
Freshman Engineering
Diana Ahmad
History & Political Science

Funding Source:

Diana Ahmad

Tourism and the Impact of Western Explorers in Guam
Tourism has become the primary resource of the Territory of Guam. One of the
attractions to the island, among other things, is the history of the island. Explorers and
missionaries came from the west bringing along their beliefs and cultures. These
beliefs and traditions worked together to shape the views of the islanders on the
Westerners, and the view of the Westerners of the islanders. With the coming of the
Westerners came social, economic, and political change, changes which would
eventually effect future relations with the United States today.

Jennifer is a freshman from Slater, Mo. She is planning to major in Mining Engineering
with a minor in Explosives Engineering.
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Sheena Foster
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Materials Science and Engineering
Ceramic Engineering
Dr. Greg Hilmas
Materials Science and Engineering

Funding Source:

Dr. Greg Hilmas

Fabrication of Novel Fibrous Monolithic Architectures through
Coextrusion
Novel fibrous monolithic architectures were fabricated through a coextrusion process.
The purpose of this fabrication is to provide parts for mechanical testing in hopes of
developing a material with unique mechanical properties. An alumina and zirconia
system was used to make two different architectures. The first architecture is a
quadrant structure, alternating quadrants of alumina and zirconia. The second structure
is a spiral, with alternating layers of alumina and zirconia. The raw materials were
incorporated with various plastics for fabrication. The parts were made by extruding
filaments through two passes, packing them into a die, and pressing them into bars.
The bars were put through a burnout schedule to remove the plastics, and then sintered
at 1550 °C for one hour. SEM analysis was done on green and sintered parts, and
mechanical testing will be done.

Sheena is a junior in Ceramic Engineering from Camdenton, MO. She is currently
serving as the president of Keramos and is involved in Material Advantage. She is also
involved in the UMR tennis club and the Women’s Leadership Institute.
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Natalie Frenz
Joint project with John Gantt
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mechanical and Aerospace Engineering and Engineering Mechanics
Aerospace Engineering
D.W. Riggins
Mechanical and Aerospace Engineering and Engineering Mechanics

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE)

Effects of Focused Energy Deposition on the Performance of
Hypersonic Nozzle Flow
A numerical analysis of the effects of focused energy deposition in the flow of a twodimensional hypersonic nozzle at Mach 10 is presented. Computational Fluid Dynamics
software modeling the full Navier-Stokes equations is used. Thrust, pressure, and
temperature effects caused by the energy deposition inside the nozzle are shown.
Increased quantities of energy deposited in the flow field create pressure distributions
within the flow and along the nozzle boundaries that vary from the case in which no
energy is deposited. The primary analysis focuses on the case where the maximum
amount of energy is deposited into the flow while staying below the maximum
temperature allowed by the simulation program. It is shown that thrust is considerably
increased by the addition of focused energy to the flow. This energy deposition theory
may lead to further improvements in the design of hypersonic nozzles to increase thrust
and propulsion system efficiency and flexibility.

Natalie Frenz is a junior in aerospace engineering, also pursuing a minor in Spanish..
She is Vice-President 1 of the UMR chapter of the Society of Women Engineers, a
member of the American Institute of Aeronautics and Astronautics and the Society of
Flight Test Engineers. Natalie is also a member of several honor societies, including
Phi Eta Sigma, Tau Beta Pi, Kappa Mu Epsilon, and Sigma Gamma Tau, the aerospace
engineering honor society.
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John Gantt
Joint project with Natalie Frenz
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mechanical and Aerospace Engineering and Engineering Mechanics
Aerospace Engineering
D.W. Riggins
Mechanical and Aerospace Engineering and Engineering Mechanics

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE)

Effects of Focused Energy Deposition on the Performance of
Hypersonic Nozzle Flow
A numerical analysis of the effects of focused energy deposition in the flow of a twodimensional hypersonic nozzle at Mach 10 is presented. Computational Fluid Dynamics
software modeling the full Navier-Stokes equations is used. Thrust, pressure, and
temperature effects caused by the energy deposition inside the nozzle are shown.
Increased quantities of energy deposited in the flow field create pressure distributions
within the flow and along the nozzle boundaries that vary from the case in which no
energy is deposited. The primary analysis focuses on the case where the maximum
amount of energy is deposited into the flow while staying below the maximum
temperature allowed by the simulation program. It is shown that thrust is considerably
increased by the addition of focused energy to the flow. This energy deposition theory
may lead to further improvements in the design of hypersonic nozzles to increase thrust
and propulsion system efficiency and flexibility.

John Gantt is a junior Aerospace Engineering major with an emphasis in propulsion. His
leadership positions on campus include: Secretary for Sigma Gamma Tau (aerospace
engineering honor society) and Co-Chair for the UMR Student Judicial Board. He is
also a member of Tau Beta Pi, Koinonia (student fellowship of the churches of Christ),
Kappa Mu Epsilon, Phi Eta Sigma, and a national member ofSAE International, and the
American Institute for Aeronautics and Astronautics. He also participates in the UMR
Symphonic Winds.
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Daniel Gill
Joint project with Brandon Adams
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mechanical
Mechanical
Dr. Ming C.
Mechanical

and Aerospace Engineering
Engineering
Leu
and Aerospace Engineering

Funding Source:

Missouri Alliance for Minority Participation

Improving Molds for Rapid Freeze Prototyping
The purpose of this project is to examine the various types of ceramic materials used for
mold making in the Rapid Freeze Prototyping (RFP) process. This project will examine
how mixing combinations of ceramic materials affect the accuracy of parts produced
from the mold. From these mixtures, molds will be produce and analyzed to see which
mixtures produced the desired properties. The right choice of ceramic materials is not
only critical to the mold quality, but should also yield a mold that produces parts with
high accuracy and a smooth surface. Future research could also be conducted to
determine the effectiveness of the grain sizing of the ceramic materials towards further
enhancing mold properties.

Daniel is a sophomore in Mechanical Engineering at the University of Missouri - Rolla.
He is the son Tim and Dulce Gill and is from St. Charles, Missouri. He is active in
several organizations included the Student Activity Finance Board and Catholic
Newman Center. He is a member of Delta Tau Delta fraternity, of which he is currently
vice president of external affairs.
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Emily Gill
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Psychology
Psychology
Dr. James H. Martin
Psychology

Funding Source:

UMR Opportunities for Undergraduate Research Experiences (OURE
Program

More than just intelligence: The role personality plays in student
success
Predicting how well a student will succeed is important to universities. Traditionally,
during the admissions process the student’s past cognitive performance is examined,
but there are many other factors that may predict how well a student will perform. In this
research, student success was studied in relation to personality, a noncognitive factor.
The Hogan Personality Inventory was administered to the 2004 freshmen class. The
results showed that Prudence (Conscientiousness) was positively related to student
performance and Sociability (Extraversion) was negatively related to student
performance. This study was continued with the current freshmen class, and the
students’ progress will be monitored their tenure at the university. There are a few
limitations of this study, such as the emphasis of UMR is engineering, thus limiting the
sample. Also there may be intermittent factors, such as adjustment to college, that play
a role in success. These factors may be examined in future studies.

Emily Gill is a senior at the University of Missouri-Rolla majoring in Psychology. She is
actively involved in Phi Sigma Rho and Psi Chi. Emily plans on pursuing a career in
counseling psychology.
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Jason Harris
Department:
Major:
Faculty Advisor:
Advisor’s Department:

Material Science and Engineering
Metallurgical Engineering
Dr. Mark Schlesinger
Material Science and Engineering

Funding Source:

National Science Foundation, Grant No. 0404605

Use of DSC to Distinguish Grades of Mozzarella Cheese
Dried CM (cow’s milk) and WBM (water-buffalo milk) mozzarella cheeses were
analyzed using differential scanning calorimetry to assess the value of the instrument in
distinguishing the two cheeses. The goal was to find an unambiguous method of
identifying the cheese type. Comparison with previous results demonstrated that DSC
can be used to distinguish the two, but that its ability to detect cheeses made using a
mixture of the two milks may be more limited than previously claimed.

Jason Harris is a sophomore attending the University of Missouri-Rolla. His major is
Metallurgical Engineering.
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Mark Herrera
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Physics
Physics
Dr. Alexey Yamilov
Physics

Light Propagation through a Dual-Periodic One-Dimensional Photonic
Crystal
Photonic crystal structures are a light analog of electronic semi-conductors. The
electromagnetic spectrum of these crystals exhibits photonic band gaps where light
propagation is forbidden. This attribute has led to an increased interest in photonic
crystals as well as numerous optical applications. Further, the anomalous dispersion
properties of these crystals allow for the tailoring of materials in which light propagates
at very slow speeds. Crystals with a dual-periodic structure allow for great control in
this effect and have potential to lead to very efficient, low threshold lasers. Several
designs of one-dimensional photonic crystals were theoretically and numerically
studied, which can be experimentally made with quantum dot photolithography. The
results suggest that efficient light confinement in realistically achievable experimental
structures is possible. The use of these structures is proposed for sensitive optical
filters and efficient light emitting devices.

Mark is a transfer student to the University of Missouri-Rolla majoring in physics. He is
the son of Rodrigo and Vicky Herrera and is from Kansas City, Missouri. On campus he
is involved in the Residential College Association as a floor governor, and is also an
active member o f the Society of Physics Students. Mark plans to participate in a
Research Experience for Undergraduates program in the summer of 2006. Upon
graduation, he hopes to go to graduate school to pursue a career in physics.
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Shellie Huether
Joint project with Ryan Kinney
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Physics
Physics
Dr. Thomas Vojta
Physics

Funding Source:

National Science Foundation, UM Research Board, Research
Corporation

Monte Carlo Simulation of the Smeared Phase Transition in a 3Dimensional Ising Model with Planar Defects
We investigate the effects of rare regions on the dynamics of Ising magnets with planar
defects, i.e., disorder perfectly correlated in two dimensions. In these systems, the
magnetic phase transition is smeared because static, long range order can develop on
isolated rare regions. We perform large-scale Monte Carlo simulations for a threedimensional Ising model with nearest neighbor interactions and planar defects. To
increase the efficiency of the calculations, we have developed parallel simulation
algorithms and implemented them on the Pegasus Cluster. We find that in the tail region
of the smeared transition, the dynamics is extremely slow, even slower than in a
conventional Griffiths phase. The spin autocorrelation function decays like a stretched
exponential at intermediate times before approaching the exponentially small
equilibrium value following a power law at late times.

Shellie is a sophomore attending the University of Missouri-Rolla, majoring in Physics.
She is currently a student researcher for Dr. Thomas Vojta, and is actively involved in
Phi Sigma Rho and the Society of Physics Students. In the upcoming summer of 2006,
she will participate in her first National Science Foundation Research Experience for
Undergraduates at the University of Toledo.
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Jennifer Jacobi
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Biological Sciences
Biological Sciences
Dr. Robert Aronstam
Biological Sciences

Funding Source:

UMR cDNA Resource Center

Modification of a Vector to Improve Screening Efficiency During Gene
Cloning
Ligation is frequently the most limiting and costly step during DNA cloning. One reason
is the inability to detect successful double digestion of the vector. In the plasmid
(pcDNA3.1+ 3xHA) only 21 nucleotides separate the EcoRV and Xhol restriction sites
we use for gene insertion, making it impossible to identify plasmids that have been
digested. To eliminate this problem, the plasmid was modified to contain a 1,407
nucleotide insert, between the two sites. Another problem has been ligation-induced
destruction of the EcoRV site. To circumvent this, a primer was designed that re-creates
the EcoRV site. This modified plasmid accelerates cloning by decreasing the likelihood
of uncut plasmids reaching the ligation stage. Moreover, the EcoRI site permits "double
sticky" EcoRI and Xhol/Xbal tagging reactions. This approach has wide applicability in
the production of unique plasmids for specific cloning uses.

Jennifer Jacobi is a junior at the University of Missouri - Rolla and majoring in Biology.
She is the daughter o f Susan Sebacher and Robert Jacobi and is from St. Charles, MO.
On campus she is the president of Helix, a member of Phi Sigma, and Outreach Chair
at the Newman Center. She is employed at the UMR cDNA Resource Center and is
also working on a research project with two of her peers. After graduation Jennifer
plans to attend graduate school to earn a PhD in Biology.
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Jeffrey Jau
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Physics
Physics
Dr. Alexey Yamilov
Physics

Funding Source:

None

Numerical Simulation of Wave Propagation through Quasi-1D
Random Scattering Medium
Mesoscopic metal wire and disordered optical waveguide are two examples of quasi-1 D
random scattering media. The goal of this project is to develop a flexible numerical code
for examining wave transport through the random media. Evolution of electric field from
the beginning to the end of the system is described with a set of transfer matrices in
terms of open and closed channels of the waveguide. To acheive numerical stability we
also implement self-embedding procedure. The simulation will run under various
regimes of wave transport: from diffusion to Anderson localization. Consistent account
of closed channels in our approach will allow to determine the importance of evanescent
fields on the statistics of mesoscopic transport.

Jeffrey Jau came to University of Missouri-Rolla in fall of 2003. The intended major field
of studying was physics, and remained to be physics throughout the college career. A
senior who will complete the requirements for B.S. in physics by May of 2006, and
hoping to be able to pursue a career in photonic devices.
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Mark Jones
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mechanical & Aerospace Engineering
Mechanical Engineering
Dr. David C. Van Aken
Metallurgical Engineering

Funding Source:

Missouri Alliance for Minority Participation.

Decreasing Porosity
Current plasma spray coatings will contain 5 to 15% porosity. The proposed project will
examine changes in the plasma gun design to decrease the porosity of the gasdeposited coating. A decrease in coating porosity is expected to increase the hardness
and improve the corrosion resistance of the coating. With this study a more wear
resistant efficient coating will be available. Although a similar process is available in
coaxial spraying, our studies show possible improvements upon the coaxial method.

Mark is a sophomore attending the University of Missouri-Rolla majoring in Mechanical
Engineering, from Kansas City, MO. He is employed by the University as a Residential
Assistant of Thomas Jefferson Hall. Mark is involved in many residential hall
associations; he also is a member of campus organizations. Mark is pursuing a career
in Mechanical Engineering with an emphasis on design.
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Ryan Kinney
Joint project with Shellie Huether
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Physics
Physics and Mathematics
Dr. Thomas Vojta
Physics

Funding Source:

National Science Foundation, UM Research Board, Research
Corporation

Monte Carlo Simulation of the Smeared Phase Transition in a 3Dimensional Ising Model with Planar Defects
We investigate the effects of rare regions on the dynamics of Ising magnets with planar
defects, i.e., disorder perfectly correlated in two dimensions. In these systems, the
magnetic phase transition is smeared because static, long range order can develop on
isolated rare regions. We perform large-scale Monte Carlo simulations for a threedimensional Ising model with nearest neighbor interactions and planar defects. To
increase the efficiency of the calculations, we have developed parallel simulation
algorithms and implemented them on the Pegasus Cluster. We find that in the tail region
of the smeared transition, the dynamics is extremely slow, even slower than in a
conventional Griffiths phase. The spin autocorrelation function decays like a stretched
exponential at intermediate times before approaching the exponentially small
equilibrium value following a power law at late times.

Ryan is a senior attending the University of Missouri-Rolla majoring in Physics and
Mathematics. He has been an active student researcher at UMR working under both Dr.
Thomas Vojta and Dr. Michael Schulz and has done a National Science Foundation
Research Experience for Undergraduates at both The Pennsylvania State University
and the California Institute of Technology. He is currently the President of the Society of
Physics Students and has also served as Vice-President and Treasurer. He is a
member of Sigma Pi Sigma, the physics honor fraternity.
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John Koch
Joint project with William Stallard.
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Electrical & Computer Engineering
Computer Engineering
Dr. Sahra Sedigh-Ali
Electrical & Computer Engineering

Funding Source:

University Transportation Center

Dependable Wireless Sensor Networks for Environmental and
Structural Monitoring
The goal of this project is the application of wireless sensor networks to automatic
monitoring of environmental or structural phenomena, with the aim of improving the
dependability and efficiency of data collection and utilization. The system utilizes a
network of autonomously powered nodes that communicate wirelessly. Low power
consumption, low cost, ease of installation and maintenance, and robustness are key
issues of concern. The system can be applied to a broad range of phenomena. The
sample application of interest is a flood detection device for low-water bridges. The first
prototype of this device has already been developed, and will be deployed by MoDOT in
the immediate future. As part of the proposed undergraduate research experience, the
device will be enhanced to allow for measurement of strain and vibration. Another
proposed extension is networking multiple instances of the device to allow for
monitoring of larger bridges.

John was bom and raised in Webb City, MO where he attended Webb City High School.
He is the son of James K. and Carole K. He is currently pursuing a Bachelor’s degree
in Computer Engineering and a Bachelor’s degree in Computer Science. John enjoys
reading, bad jokes, playing video games, board games, and sports. He plans to pursue
either a graduate degree or a career in research and development in the ever changing
computer industry.
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Catherine Kuzmeski
Joint project with Colin Moore
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

History and Political Science
History
Dr. Diana L. Ahmad
History and Political Science Department

Funding Source:

Dr. Diana L. Ahmad and Dr. Robert B. Stone

Republic of the Marshall Islands: How Environmental Concerns
Impact Daily Life
In the Pacific Ocean region of Micronesia there is an island group known as the
Republic of the Marshall Island. There are over 59,000 Marshallese people living on
1,225 islands and atolls. The purpose of this research was to learn about the
Marshallese traditions and culture, and bring awareness to the environmental concerns
that impact daily life. The Marshallese people have a history that dates back to
approximately 1000 BC. As early voyagers they were among some of the best
navigators in the world. Land ownership is a unique social organization that ties
families together. Now their daily lives are focused on protecting this traditional culture
from devastating environmental threats to their future generations. Global warming and
nuclear testing have threatened this Island group’s future. This research intends to
raise awareness of these environmental concerns and urge industrialized nations to get
involved.

Catherine is a senior who is attending the University of Missouri -Rolla and is majoring
in history. She is a native to Belchertown, Massachusetts. As a part of the University of
Missouh -Rolla community Catherine is involved with the fencing club and the Gold
Miners Dance Team. As part of the Rolla community Catherine works part time at the
local movie theater. Catherine plans to attend graduate school in the future.
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Konya Lafferty
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

History & Political Science
History, Minor in Writing
Dr. Jeff Schramm
History & Political Science

Funding Source:

None

The Establishment of the Mississippi Valley Branch of the U. S.
Bureau of Mines
This paper examines the history of the Bureau of Mines in Rolla, Missouri - The
Mississippi Valley Branch. As Rolla is home to the University of Missouri, I am
reflecting the connection between the two institutions and the town, while, taking into
consideration events of society that forego the founding and played a role in laying the
groundwork for this branch.
In taking a look at the United States Bureau of Mines, I have noticed that its branches
are in larger cities across the United States. It was therefore, surprising to see that this
organization of mine safety and scientific research and development would select the
small Ozark town of Rolla, Missouri as one of its branch locations in 1920.
This paper exhibits the prominent figures who brought the branch to Rolla, and the
kinds of research done, discoveries made, and new processes developed. Also, I look
at the technologies of the time to see how that may have affected any advancements
that were made.

Konya Lafferty is a senior undergraduate in the History department. She is also working
on a Writing minor. Her hometown is Searcy, Arkansas.
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Quinton Langford
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Computer Science
Computer Science
Dr. Ying Zhao
Computer Science

Funding Source:

N/A

Interactive User-Interface for Protein Contact Map Predication
The study of molecular structures plays an important role in understanding biological
processes. Contact map prediction is an interesting study for its applications in fold
recognition and protein 3-D structure determination. This goal of this project is to
implement an interactive user-interface for our existing prediction models, which allows
users view maps not only in matrix form but also in a 3-D graphical representation. A
total of seven protein structure visualization programs were researched and tested that
offered this main service along with addition features. The requirements were that the
program be free, had 3-D viewing, and the ability to receive instructions by mouse
and/or command prompt. After selecting a program, it will be integrated into our
existing prediction software. The program of choice could be sent a script of commands
that would highlight an amino acid structure in the 3-D viewing of the protein.

Quinton is a senior of the Computer Engineering and Computer Science programs of
the University of Missouri-Rolla. He transferred to UMR from Kettering University in Fall
2003. While at Kettering University, he was in the Computer Engineering program and
an alumnus member of the Theta Xi fraternity. It was when he came to UMR that
Quinton decided to go dual major. Quinton plans to graduate in May 06 and pursue a
career in networking/software engineering.
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Melissa Malone
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Material Science & Engineering
Ceramic Engineering
Dr. Richard Brow
Material Science & Engineering

Funding Source:

US Department of Energy under Lawrence Livermore National
Laboratory

The Effects of Composition on Aqueous Dissolution of Phosphate
Glasses
Phosphate glasses have useful optical and physical properties but are often less
durable in aqueous environments than silicate glasses. Phosphate glasses react in
different ways than silicate glasses. The dominant reaction step for the former glasses
involves the hydration of modifying metal ions and the dissolution of intact phosphate
anions, whereas the dominant reaction involving silicate glasses involves the selective
leaching of metal ions and the formation of a hydrated silicate gel.
The effects of solution pH, temperature, and composition on the aqueous durability of a
series of phosphate glasses were studied. Glasses were prepared from the K20-MgOAI2O3-P2O5 system, with molar compositions that range from a metaphosphate
stoichiometry (15K2O-15MgO-10AI2O3-60P2O5) to a pyrophosphate stoichiometry
(25K2O-25MgO-10AI2O3-40P2O5). Bulk dissolution rates were determined by measuring
weight losses and solution pH changes, in the pH range 3-10. Corrosion solutions were
analyzed by High Pressure Liquid Chromatography (HPLC) to determine the kinetics of
phosphate chain hydrolysis once the species are removed into solution. Other samples
were analyzed under pH stat conditions, using an auto-titration system. The addition of
high field strength cations, such as Al3+ or Mg5* slows the reaction rates of these
glasses in all pH ranges, particularly in acidic solutions. The addition of soluble species,
such as K+, increases the reactivity of these glasses, as is shown by both bulk
dissolution kinetics and the titration results.

Melissa Malone is a Senior in Ceramic Engineering from Columbia, MO. After
graduation, Melissa is planning on pursuing a PhD at the University of Missouri-Rolla.
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Lane A. Martin
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Physics
Physics
Dr. Massimo Bertino
Physics

Funding Source:

Missouri Research Board, Department of Energy

Quantum Dot Photolithography
Porous silica matricies were patterned with CdS quantum dots via x-ray, ultraviolet
radiation, and infra red photolithography, as well as multiphoton ionization. Quantum
dots are semiconductor nanoparticles that are small enough to enter the quantum
confinement regime, and show unique optical properties. The CdS quantum dots were
characterized with Raman, absorption and emission spectroscopies, and transmission
electron microscopy. These techniques confirmed the identity of the nanoparticles and
showed evidence of quantum confinement effects. The techniques used to pattern
quantum dots have never been done before, and may serve to bring quantum dot
technology into mainstream industry.

Lane Martin is a sophmore physics major at the University of Missouri-Rolla. He is from
Rogersville MO and is the son of Larry and Meredith Martin. He has been working as a
research assistant with Dr. Bertino, professor of physics, for two years. Outside of
class, he enjoys wake boarding, sudoku, good music, and working with kids. He is an
active member of the Christian Campus Fellowship. After undergraduate studies at
UMR, he hopes to pursue further education in the fields of optics or solid state physics,
then move onto a national laboratory or a teaching position at a university.
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James Ney McDonald
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

History & Political Science
History
Dr. Larry Gragg
History & Political Science

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE), UMR History Department

The friends of Barbados; an Analysis of Quakers living on the Island
of Barbados in the late 17th Century
In an analytical review of research into the nature of free white Quakers living on the
island of Barbados in the late 1600s, the author interprets information provided by his
advisor, Dr. Larry Gragg, and compares the results to the work of Richard S. Dunn, in
order to arrive at a more accurate description of the people who made up this small
group. Sources used include Dr. Gragg’s research of primary sources such as census
records from 1680 and research done by Dunn for his book Sugar and Slaves (1972).
The author supports the conclusion shared by Gragg and Dunn that the Quaker
movement held universal appeal for the free white populous of Barbados, and that its
members came from a diversity of backgrounds. The author adds that review of data
from the 1680 census suggests that the Quakers were on average slightly better off
than most free Barbadians.

James is a senior attending the University of Missouri-Rolla majoring in History. He is
the son of Donald and Rebecca McDonald, and is originally from Jefferson City,
Missouri.
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Andrew McEllen
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Geological Sciences & Engineering
Geology
Dr. John Hogan
Geological Sciences & Engineering

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE) Program

Pegmatites of the Mount Sheridan Gabbro
The Mount Sheridan Gabbro of the Wichita Mountains Igneous Province, southwestern
Oklahoma contains several varieties of pegmatite. Based on field observations, five
varieties of pegmatite are recognized: segregated dikes, uniform dikes, pods, diffuse
pegmatite, and stringers. Two questions were proposed: 1) What is the relation
between varieties of pegmatite? 2) What is the source of the pegmatite? Additional field
work demonstrated different pegmatite types transition into each other. This suggests a
genetic relation between pegmatite varieties. Microscope analysis of the pegmatite
types shows many similarities in texture, mineralogy and alteration. Diffuse pegmatite
occurs as intercumulus material in the gabbro and formed during initial crystallization.
Pods formed from pools of diffuse material which merged to form dikes. Crystal-melt
fractionation in the dikes leads to formation of segregated dikes, uniform dikes and
stringers. Formation and transport of pegmatite material was an important process in
the crystallization of the Mount Sheridan Gabbro.

Andrew McEllen is a senor in the undergraduate Geology and Geophysics program at
the University of Missoun-Rolla. Andrew received the UMR scholarship, the Marvin
Zeid Scholarship, the Claude Valerius Scholarship, and the V.H. McNutt Scholarship.
He is a member of the AAPG/C.L. Dake Geological Society, ir E , and GSA. After
graduating this spring, Andrew plans on getting a job.
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Lucas McIntosh
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Chemical
Chemical
Dr. David
Chemical

& Biological Engineering
Engineering
Henthorn
& Biological Engineering

Funding Source:

Opportunities for Undergraduate Research Experiences (OURE)

Synthesizing a Property-Specific Polymer as the Crux of a Pond Liner
Repair Method
Modern industrial facilities widely utilize retention ponds to isolate contaminants from
groundwater; this is accomplished largely via pond liners made of high-density
polyethylene (HDPE). At present, companies are forced to replace entire liners to
prevent leaks through even small tears and rips— no method currently exists to fix these
liners on a small scale.
This project will focus on the first step of a proposed liner repair method. That is, can a
polymer that exhibits HDPE-like properties (durable, inert, inexpensive) be formed in
situ, allowing for an easily implemented patch?

Lucas McIntosh is currently a sophomore at the University o f Missouri-Rolla working
toward a B.S. in chemical engineering. He is a member of the Chancellor’s Leadership
Academy, Honors Academy, TJHA, and Voyager Learning Community. He is the son of
Douglas and Joyce McIntosh.
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Tawnia Misak
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mechanical and Aerospace Engineering
Mechanical Engineering
Dr. Michael D. Nelson
Psychology

Funding Source:

UMR Opportunities for Undergraduate Research
Experiences (OURE) Program

Attention with Spatial Distractors
A pool player relies on skill, depth perception, and concentration to win. What is the
affect of the solid ball, distance to shoot, and number of balls surrounding the target of a
striped ball on the player’s accuracy? This experiment looks at congruent, incongruent,
and neutral distractors in three spatial depths and how these affect attention. Shutter
glasses and interlaced images are used to simulate spatial depth. Easy and
challenging conditions were constructed. The easy condition has a target and a spatial
distractor. The difficult condition has a string of letters with an imbedded target and a
spatial distractor. The subject is asked to identify if the target displayed is an “X” or “Z.”
A previous study illustrated that incongruent distractors have the greatest effect on
attention (Nelson & Norfolk, 2006). It is hypothesized that spatial incongruence will
have the same affect. In addition to this, the distractor in depth will influence the
subject’s attention more than the distractor behind or on the same level as the target.
Tawnia Misak is a senior in Mechanical Engineering. Tawnia is from Anthony, KS and
had an early introduction to mechanical devices through her time working on the family
farm. She has had the opportunity to intern at Bombadier-LearJet, Honeywell, and
Caterpillar Inc. Through these internships she has experienced engineering roles in
quality, machine process, design, fabrication, assembly, high voltage rapid prototyping,
software testing, and controller development. To broaden her experiences, she has
pursued a research project in Psychology. She has maintained an active role on
campus. She was 1st Vice-President for Blue Key Honor Society and Campus Ministry
Representative for the Newman Center. She is also a member of Kappa Delta, holding
various appointed offices and has helped with the new membership education program.
She earned a varsity letter in track and field. She was introduced to an Australian “Uni”
while attending the University of New South Wales for an exchange program. She is
looking forward to graduating in May and starting life after college with plans to pursue a
masters of science in the near future.
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Colin Moore
Joint project with Catherine Kuzmeski
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

History and Political Science
History/Education
Dr. Diana L. Ahmad
History and Political Science Department

Funding Source:

Dr. Diana L. Ahmad and Dr. Robert B. Stone

Republic of the Marshall Islands: How Environmental Concerns
Impact Daily Life
In the Pacific Ocean region of Micronesia there is an island group known as the
Republic of the Marshall Island. There are over 59,000 Marshallese people living on
1,225 islands and atolls. The purpose of this research was to learn about the
Marshallese traditions and culture, and bring awareness to the environmental concerns
that impact daily life. The Marshallese people have a history that dates back to
approximately 1000 BC. As early voyagers they were among some of the best
navigators in the world. Land ownership is a unique social organization that ties
families together. Now their daily lives are focused on protecting this traditional culture
from devastating environmental threats to their future generations. Global warming and
nuclear testing have threatened this Island group’s future. This research intends to
raise awareness of these environmental concerns and urge industrialized nations to get
involved.

Colin Moore is a senior at UMR studying History/Education. He is the son of Mike and
Kathy and is from Belleville, IL. He attended Southwestern Illinois College for two years
where he played baseball. He also plays baseball at UMR.
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Tamala Morris
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Chemistry
Chemical Engineering
Dr. Harvest Collier
Chemistry

Funding Source:

Chemistry Polymer Development Fund

From Plants to Moldable Plastics
The goal of this project is to transform soybean oil into commercially viable
thermoplastic polymers. Soybean oil, derived from soybean plants, is a renewable
resource that is already produced in large quantities. The research project seeks to
convert soybean oil derivatives into polycarbonates. We are specifically looking at the
development of a polycarbonate preparative process that can be scaled up with
minimum variations from the small-scale development process. A primary focus on
experimental conditions including catalysts, co-monomers, physical reaction parameters
along with the chemical and physical characterization of reaction products will be
included in the initial phase of this research.

Tamala Morris is a second year undergraduate Chemical Engineering Major. On
campus she is apart of the Voices of Inspiration Gospel Choir. Tamala is from St. Louis
MO. During her free time she enjoys scrap booking. Tamala plans on pursuing a
career in Chemical Engineering upon graduation.
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Jessica Mueller
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Biological Sciences
Biological Sciences
Anne Maglia
Biological Sciences

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE) Program

Skeletal Morphology of Blanchard’s Cricket Frog,

A c r is c r e p ita n s

b la n c h a r d i

Acris crepitans blanchardi was once a very popular frog found over most of the
Midwest. However, declines have been noted in these areas as well as various
malformations such as extra or missing limbs. Many works have been written about the
life history and ecology of A.c.blanchardi but very few have actually delved into the
morphology of this frog, therefore, no baseline information for a comparison of
abnormalities. Of those that have been written, they were either not as comprehensive
or used dry, skeletal specimens where cartilaginous elements were not observed. In
our results we observed various unique structures such as the varying calcification of
the normally cartilaginous nasal capsules and the presence of sesamoid bones in both
the hand and foot.

Jessica is a junior in Biological Sciences and a 2003 graduate of Rolla Senior High
School. Her near future plans include an oral session at the National Herpetological
Society’s meeting this July in New Orleans, a second publication on the developmental
series of Acris crepitans blanchardi, and another publication on the osteology and 3D
reconstruction of the nasal capsules of Acris crepitans blanchardi. She plans to attend
graduate school and obtain a PhD in biology from Kansas University.
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David Mullen
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Computer Science
Computer Science
Sanjay Kumar Madria
Computer Science

Funding Source:

National Science Foundation

A Wireless Sensor Network Test-bed for Secure Communication
Using Dynamic Keys
In this project, a wireless sensor test-bed is created where sensor nodes are organized
into a tree structure, in which certain nodes are designated as cluster heads of their
sub-trees (groups). Rather than using pre-deployed keys, the leaf nodes in the
tree randomly generate their own partial keys; the parents use the keys of their children
to compute their own partial keys; and thus partial keys propagate throughout the
network. The cluster head finally uses the partial keys in its group to compute a group
key dynamically, which it then broadcasts to its subordinate nodes. With this technique,
the dynamic key is less likely to be compromised because it changes frequently; and
experiments show that this model is more efficient, in terms of communication time and
energy consumption at each node, than techniques using pre-deployed keys.

David Mullen is a senior in CS at the University of Missouri-Rolla; apart from his work in
sensor networks, his interests include programming-language design, object databases, and
software architecture.
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Michael Nolte
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Electrical and Computer Engineering
Electrical Engineering
Dr. Matt Insall
Mathematics and Statistics

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE)

Generating a Finite Subset of a Lattice of Convex Sets
Geometric arrangements of (finitely many) generators in the lattice of convex subsets in
the plane can have a profound effect on the lattice generated. We examine the example
of a triangle with three finite line segments. This leads to the following conjecture:
Let C denote the lattice of closed convex subsets of the plane, let A be an equilateral
triangle with sides si, S2 , S3, and let h, I2, bbe line segments lying outside the interior of
A with h n si = pi, I2 0 S2 = p2, b f i S3 = P3, such that h 1 si, I2 -1 S2 , and I3 1 S3. Then
the sublattice of C that is generated by { A, h, b, I3} is finite.
Conditions for the generation of a finite sublattice will be discussed for an equilateral
triangle and all other regular n-gons replacing the triangle.

Michael Nolte is a sophomore in Electrical Engineering at the University of MissouriRolla. His interest in this topic began upon reading Insall’s paper Geometric Conditions
for Local Finiteness of a Lattice of Convex Sets. Dr. Insall and Michael have worked
together on this project since last fall. In that time, Michael has had the opportunity to
talk on this research at the Joint Mathematics Meetings in San Antonio, Texas and at
the Graduate Student Seminar on campus. Michael also participates in the
mathematics honor society, Kappa Mu Epsilon, as the recruitment chair.
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Philip A Norfolk
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Psychology
Psychology
Dr. Michael D. Nelson
Psychology

Funding Source:

N/A

The effects of task difficulty and distractor congruency on visual
attention.
The current experiment attempts to test the validity of Lavie’s “hybrid” model of visual
attention. This model states that level of processing at which irrelevant sensory
information is discarded depends on task difficulty. Participants performed a visual
discrimination task to determine the spatial orientation (horizontal or vertical) of a target
stimulus under various conditions. It was hypothesized that, consistent with Lavie’s
theory, an interaction between task difficulty and distractor congruency would be found.
While there was no such interaction found when using mean reaction time data there
was a significant interaction found on mean error rate. These results suggest that
accuracy may be a valid form of measurement for Lavie’s theory even when no such
interaction is observed in reaction times.

Philip is a Senior in Psychology. He is a national member of Psi Chi, the national honor
society for Psychology. Philip has also been heavily involved with the theater
department at UMR participating in nine main-stage productions, most notably as the
title role in "The ForeignerJ>. He has also performed with UMR’s "Perfect 10" Improv
group and served as the groups President. Philip has also participated in the MissouriLondon program and spent a semester studying abroad in London, England last year.
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Audrey Oakley
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Biological Sciences
Biology
Dr. Melanie Mormile
Biological Sciences

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE)

pH Dependent Antibiotic Resistance in Alkaliphilic Halotolerant
Bacteria
It has been observed that many of the bacteria from Soap Lake, an alkali-saline lake in
Eastern Washington State, exhibit antibiotic resistance. One possible explanation for
this is the effects of high pH on the antibiotics themselves and not necessarily conferred
by resistance genes present in the microbes. As Soap Lake possess a pH value close
to 10.0, it is hypothesized that at this pH, effectiveness of the antibiotic may be
diminished due to interactions leading to the removal of hydrogen atoms from the
antibiotic molecules, thereby changing their confirmations, thus their ability to interact
with the microbes. This research focused on the effects of antibiotics on microbes that
were isolated form Soap Lake and have the ability to grow across a wide range of pH
values (values ranging from 6.5 to 10.5). The antibiotics used in this study were
selected because they are commonly used in orchard agriculture surrounding the lake
(streptomycin and oxytetracycline). Additional antibiotics representing broader families
which are commonly used in human pharmacology (ampicillin and sulfanolamide) were
also employed. It should be noted that this is a preliminary study, and the inhibition of
the bacteria due to antibiotics is inconclusive without further analysis at the molecular
level.

Audrey is a junior attending the University of Missouri-Rolla, majoring in Biology, and
minoring in philosophy. She is from Custer, South Dakota. On campus she is an officer
in Scrubs. Off campus she shadows physicians via Mid-Missouri AHEC. Audrey plans
on becoming a physician, and pursuing her PhD in microbiology.
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Parviz Palangpour
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Electrical and Computer Engineering
Computer Engineering
Dr. Venayagamoorthy
Electrical and Computer Engineering

Funding Source:

UMSAEP: Computational Intelligence Techniques Applied to
Modeling Herbivore Plant Interactions in African Savannahs.
National Science Foundation CAREER grant ECS #0348221.

A Neural Network Based Approach to Elephant Migration Prediction in
a South African Game Reserve
A large portion of South Africa’s elephant population can be found on small wildlife
reserves. When confined to enclosed reserves the elephant densities are much higher
than observed in the wild. The large nutritional demands and destructive foraging
behavior of elephants threaten rare species of vegetation. If conservation management
is to protect threatened species of vegetation, knowing how long elephants will stay in
one area of the reserve as well as which area they will move to next is essential. The
goal of this study is to train a neural network to predict an elephant herd’s next position
in the Pongola Game Reserve. Accurate predictions would provide a useful tool in
assessing future impact of elephant populations on different areas of the reserve. The
particle swarm optimization (PSO) algorithm is used to adapt the weights of the neural
network. Results are presented to show the effectiveness of TDNN-PSO for elephant
migration prediction.

Parviz is a senior undergraduate student attending the University of Missouri-Rolla,
majoring in computer engineering. After taking a computational intelligence course, he
became interested in applications of neural networks. He is currently a research
assistant for the Real-Time Power and Intelligent Systems lab.
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Brittany Parker
Joint project with Elizabeth Wiese, Savannah Saunders, Jennifer Fizer, and Hope Von Ahsen
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mining and Nuclear Engineering
Mining Engineering
Dr. Diana L. Ahmad
History and Political Science

Funding Source:

Dr. Diana L. Ahmad

Tourism and the Impact of Western Explorers in Guam
Tourism has become the primary resource of the Territory of Guam. One of the
attractions to the island, among other things, is the history of the island. Explorers and
missionaries came from the west bringing along their beliefs and cultures. These
beliefs and traditions worked together to shape the views of the islanders on the
Westerners, and the view of the Westerners of the islanders. With the coming of the
Westerners came social, economic, and political change, changes which would
eventually effect future relations with the United States today.

Brittany is a junior at the University of Missouri-Rolla majoring in Mining Engineering
with a minor in Explosives Engineering. She is the daughter of Robert Parker and is
from Johnston, Iowa. On campus she is one of the captains for the women’s soccer
team, a member of the women’s mucking team, and the vice president of Delta Omicron
Lambda. Brittany plans to pursue a career in the mining industry after she graduates.

66

Mary Peaslee
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

History & Political Science
History, with Education Certification
Dr. Diana Ahmad
History & Political Science

Funding Source:

N/A

The Millerite Movement: A Sign of the Times
As the second quarter of the nineteenth century progressed, significant changes took
place in American life. The young nation experienced industrialization, population
growth and evangelistic revivalism, all contributing to a sense of volatility and
apprehension. Jacksonian politics encouraged citizen participation and offered new
opportunities for the common man in areas that were formerly inaccessible, including
lay preaching. As the reluctant founder of the Millerite movement, William Miller
convinced thousands that Jesus Christ would return to the earth in the 1840s through
his significant Scriptural studies and mathematical calculations. The movement grew out
of the reforms, millennial revivalism and citizen involvement that Americans experienced
during the 1830s and 40s, demonstrating its greatest effect in the New England area.
The movement proved short-lived, with its only lasting legacy being the Seventh Day
Adventist Church.

Mary Peaslee is a senior attending the University of Missouri-Rolla, majoring in history
with education certification. Upon graduation in December 2006, she plans on teaching
history at the secondary level.
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Leia Ponder
Joint project with Stephanie Fesenmeyer and Alicia Canelos
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mining & Nuclear Engineering
Nuclear Engineering
Drs. Cheol-Woon Kim and Delbert Day
Mining & Nuclear Engineering

Funding Source:

Innovations in Nuclear Infrastructure and Education Grant of the
United States Department of Energy (DE-FG07-09-ID14531)

Directly vitrifiable nanosize hydroxyapatite for removal of hazardous
substances from aqueous wastes
The safe disposal of aqueous waste solutions including nuclear waste streams is of
concern since any radionuclides (such as Cs, Sr, Tc, U, Pu, and Am), hazardous or
toxic metals (such as Cr, Pb, Cd, Hg, and As) that may be present can easily escape
into the environment, causing a serious problem to human health. High surface area (>
150 m2/g) hydroxyapatite (HA) particles were prepared by a unique and innovative
method that consists of reacting (24 hours at 37°C) particles (45-75 pm) of a calcium
borate glass with an aqueous solution containing phosphate ions. The effectiveness of
this HA in removing the radionuclides and the hazardous metals from contaminated
water was determined by chemically analyzing the feed and effluent solutions using an
inductively coupled plasma-mass spectrometer (ICP-MS). The ion removal
effectiveness was not affected by the filtration methods, batch or column, and very high
(e.g., Kd = 2><106 mL/g for U) ion removal was achieved for the ions tested. The “spent
(used)” HA was successfully vitrified into a calcium iron phosphate glass by adding
small amounts of Fe2C>3 and P20 5 to the “spent” HA and melting the mixture at 1150°C
for 2 hours. The chemical durability of the calcium iron phosphate glasses in deionized
water at 90°C for 7 days was superior to that of the Environmental Assessment glass
developed at the Defense Waste Processing Facility, Savannah River for vitrifying
nuclear waste.

Leia is a senior attending the University of Missouri-Rolla majoring in Nuclear
Engineering. She is the daughter of Phil and Nancy Ponder of Charleston, Missouri.
On campus, Leia is actively involved in her department as well as the American Nuclear
Society. After graduation, Leia plans on pursuing her master’s degree and then would
like to obtain a job in the nuclear waste management field.
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Daniel Lee Wilson Pope
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Psychology
Psychology
Will Canu
Psychology

Funding Source:

None

The Effects of Religiosity on Preconceived Value Judgments
The in-group bias suggests that “people of faith” will agree with others of the same
religion and confirmation bias suggests that people will agree with others who share
strongly held opinions, yet studies have seldom examined which bias is stronger.
General Psychology students (n = 70) completed questionnaires regarding religiosity
and their opinions on several controversial topics. Participants later chose sides
regarding the death penalty in a specific criminal case after listening to two opinions:
one from a person of opposing religion which matched the participant’s pre-existing
death penalty beliefs, and another from a person of the participant’s religion that took an
opposing view regarding the death penalty. It was hypothesized that high religiosity
would predict siding with the same-religion peer (i.e., trumping death penalty opinions).
Results suggest that this may be the case, future directions and the extent to which
these findings can be generalized will be discussed.

Daniel Pope is a senior Psychology major at the University of Missouri - Rolla. He is
the active president of the UMR branch of Psi Chi, a national honor society for
psychology. He will be graduating in May ‘06 with a Bachelor’s of Science, after which
Daniel is planning to pursue graduate study in Clinical Psychology.
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Aimee Rea
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

History & Political Science
Psychology
Dr. Jeff Schramm
History & Political Science

Funding Source:

None

An Examination of the Missouri Coalition for Lifesaving Cures
The November 2006 Missouri ballot contains the “Missouri Stem Cell Research and
Cures Initiative,” a bill that will potentially provide lifesaving cures for Missouri citizens.
In support of the initiative, some Missouri individuals and organizations have joined
together to form the Missouri Coalition for Lifesaving Cures. Following a brief
introduction of stem cell research, the Missouri Coalition for Lifesaving Cures will be
further introduced. Those for and against the Coalition and what they have to gain or
lose from the development of the technology will be viewed from both sides of the issue.
Through stated positions of the two sides, the political, social, and economic
consequences of the advancement of stem cell research will be discussed. I conclude
that while most of the supporters of the initiative do so for economic and personal
reasons, those against the initiative generally site religious and moral reasons.

Aimee Rea, daughter of Darrell and Kim Rea of Lamar, Missouri, is studying
Psychology Education. Aimee is also working to obtain minors in History and Science,
Technology, and Politics (STP).
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Daniel Riley
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Electrical & Computer Engineering
Electrical Engineering
Dr. Rosa Zheng
Electrical & Computer Engineering

Funding Source:

University of Missouri Research Board

Design and Optimization of Wireless Networks
Using Radioplan Software
As Wireless networks become more prevalent in everyday life, the demand for properly
engineered networks can be expected to rise as well. A well planned wireless network
should utilize the fewest number of transmitters to achieve the highest level of network
area coverage. Using publicly available wireless network simulation software such as
Radioplan, can improve the efficiency and coverage of a wireless network. Radioplan
allows engineers and IT personnel to employ complex wireless propagation models to
optimize a variety of wireless networks through a simple graphical interface.
In this research work, Radioplan was used to plan a 2.4 GHz wireless network for a
small section of a city area. Focusing on the primary attributes of transmitter antenna
type, antenna height, and antenna location and direction, a network was optimized and
simulated to yield the minimum number of transmitters, optimal placement of the
transmitters, and best coverage.

Daniel Riley is a Senior in the Electrical and Computer Engineering department. He will
graduate in May 2006 with a B.S.EE and minors in Math and Literature.
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Clinton Roberts
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Geological Sciences and Engineering
Geology & Geophysics
Dr. Robert. Laudon
Geological Sciences and Engineering

Funding Source:

Opportunities for Undergraduate Research Experience

A Comparison of Sieve Analysis Techniques in the St. Peter
Sandstone
Grain size analyses have been applied to soils, sediments and sedimentary rocks for
over 100 years. Many types of analyses have been used and several are well
established in soil science and sedimentary petrology. A new method involving cubic
splines has been developed that has no distribution bias, such as Gauss normal, and
not only measures mean, standard deviation, skewness and kurtosis accurately, but
also identifies embedded modes that are not commonly identified by other methods.
This analysis compares the cubic spline procedure against the more traditional Method
of Moments analysis on one of the most famous and controversial formations in North
America, the Ordovician St. Peter Sandstone. The new procedure appears to compare
favorably to the Method of Moments analysis, except that it clearly identifies hidden
modes as identified by the second derivative of the clamped cubic spline.

Clinton is a senior undergraduate in Geology & Geophysics, in the Department of
Geological Sciences and Engineering. He is also an active member of the C.L Dake
Geological Society, Sigma Gamma Epsilon, and the Society of Exploration
Geophysicists.
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Kristin Russell
Joint project with Jacob Elmer
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Biological Sciences
Biological Sciences
Dr. Robert Aronstam
Biological Sciences

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE) Program

The Role of Nitric Oxide and cGMP in A r a b id o p s is
Growth

th a lia n a

Root

Nitric oxide (NO), a known signal molecule in animal cells, is thought to act as a
signaling molecule in plants. Within the plant cell, nitric oxide synthase (NOS) produces
NO, which then activates guanylate cyclase to give cyclic guanylate monophosphate
(cGMP) and a growth response. A. thaliana plants were grown initially on agar/MS
media and then transferred to media containing experimental drugs. Root lengths were
measured from digital images using Scion Image software. NO donor drugs, Spermine
and DEA, enhanced root growth at low concentrations and inhibited growth at high
concentrations. An NO scavenger, PTIO, and NOS inhibitor, L-NAME, decreased root
growth. Pharmacological accumulation of cGMP by adding dibutryl cGMP, a guanylate
cyclase inhibitory drug, or by blocking cGMP specific phosphodiesterase activity with
IBMX enhanced root elongation. ODQ, a guanylate cyclase inhibitor and CarboxylPTIO, a scavenger of NO and NOS inhibitor, also affected root elongation.

Kristin is a junior attending the University of Missouri-Rolla majoring in Biological Sciences
with minors in Psychology and Chemistry. She is the daughter of Bill and Karla Russell of
Benton, MO. She is involved on campus in many organizations including Phi Sigma Rho,
Habitat for Humanity, Phi Sigma, and the Helix Biological Society. Kristin plans to pursue a
career and an advanced degree in the genetics of human diseases.
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Savannah Saunders
Joint project with Hope Can Ahsen, Brittany Parker, Elizabeth Wiese, Jennifer Fizer
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

History/Political Science
History
Dr. Diana Ahmad
History/Political Science

Funding Source:

Dr. Diana Ahmed

Tourism and the Impact of Western Explorers in Guam
Tourism has become the primary resource of the Territory of Guam. One of the
attractions to the island, among other things, is the history of the island. Explorers and
missionaries came from the west bringing along their beliefs and cultures. These
beliefs and traditions worked together to shape the views of the islanders on the
Westerners, and the view of the Westerners of the islanders. With the coming of the
Westerners came social, economic, and political change, changes which would
eventually effect future relations with the United States today.

Savannah Saunders is a returning student working on her second bachelors in History.
She has currently graduated from UMR with her Bachelors of Science in Psychology.
Savannah is the mother of Mary Carroll and is currently living in Rolla, Mo. She plans on
perusing her master’s degree in Psychology and getting a job working with adolescents.
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Stephanie Schondelmeyer
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Mechanical & Aerospace Engineering & Engineering Mechanics
Mechanical Engineering
Dr. Ming Leu
Mechanical & Aerospace Engineering & Engineering Mechanics

Funding Source:

UMR Intelligent Systems Center

Investment Casting with Ice Patterns
Have you every heard of investment casting? If so you most likely know of the process
used in industry. The process used in industry requires a pattern made from wax that is
dipped in slurry to form a shell mold. To make the shell mold, which has seven layers,
the wax pattern is dipped in slurry then sand and allowed to dry. After the mold has
hardened then all the wax is melted out and the metal is poured into the mold. Once
the mold has cooled then the part is then extracted from the mold. These parts need
little machining and have high dimension accuracy.
However, the wax particulates cause pollution. A substitute to the wax pattern is being
introduced. This substitute is ice patterns. This process to make a mold with ice
patterns is very different than the conventional process. This process can be further
discussed.

Stephanie Schondelmeyer is a senior in mechanical engineering. Stephanie is a
member of the Society of Women Engineers. She has held offices in the Society of
Women Engineers for three years, including Publication Editor, Vice President and
President.

75

Natalie Shanklin
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Psychology
Psychology
Dr. Julie Patock-Peckham
Psychology

Funding Source:

Graduate Student Research Award in Prevention Research,
Prevention Research Center (PIRC), ASU. Awarded to Dr. Julie
Patock-Peckham. Sponsored by: Irwin Sandler, NIMH grant
P30MH39346, Center for the Prevention of Child and Family Stress.

Parental rejection as a pathway to depression: Why fathers are
important to the understanding of drinking behaviors.
Sher’s (1991) model of deviance proneness suggests that alcohol disorders are
impacted by the confluence of poor parenting and temperamental factors. One well
known pathway to alcohol-related problems is through depression. This study sought to
examine perceptions of parental relationships to stress and depression. Questionnaires
regarding perceptions of rejection by one’s own parents, drinking behaviors, stress, and
depression were administered to 332 (161 male, 171 female) college students.
Correlation coefficients were calculated to examine the strengths of relationships among
the variables. The findings revealed that perceptions of rejection by one’s own parents
are related to specific pathways toward problematic drinking behaviors. Interestingly,
rejection by one’s father was more problematic than rejection by one’s mother for both
males and females.

Natalie Shanklin is a sophomore attending the University of Missouri-Rolla majoring in
Psychology.
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Cecily J. Sharko
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Geology and Geophysics
Geology and Geophysics
Dr. John P. Hogan
Geology and Geophysics

Funding Source:

UMR Opportunities for Undergraduate Research Experiences
(OURE)

Investigation of Sedimentary Structures in the Lucerne Granite, ME,
Using Feldspar Crystals
This study is examining modal layering and crystal size sorting, in the Lucerne Granite,
Maine. The extent to which this layering formed in situ or by mechanical sorting of
preexisting crystals is being tested. These layers contain mafic-rich bottoms and
coarsening upward feldspar crystals. Petrographic analysis of the feldspar crystals
reveal that the feldspar phenocrysts are relatively undeformed, while the matrix is
deformed. It is hypothesized that after the phenocrysts formed, the matrix was
deformed as it crystallized. The feldspar phenocrysts exhibit a zoned core ringed by a
zone with abundant quartz inclusions, surrounded by a margin of feldspar that merges
into the matrix. This quartz inclusion texture is evidence for a common crystallization
event among the feldspars. A chemical analysis of the feldspar cores will be conducted
to determine if the core compositions are similar (in situ) or different (mechanical
sorting).

Cecily J. Sharko is a junior majoring in Geology and Geophysics at the University of
Missouri-Rolla. She is the daughter of Dr. Paul T. and Janet Sharko and is from
Ridgewood, NJ. She plays alto saxophone in the Miner Marching Band and Concert
Band. She also remains active on campus through Tau Beta Sigma and the Catholic
Newman Center. Cecily plans on pursuing a Master’s degree in geology after she
graduates.
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Lisa Smith
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Electrical & Computer Engineering
Electrical Engineering
Dr. G. K. Venayagamoorthy
Electrical & Computer Engineering

Funding Source:

UMR Opportunities for Undergraduate Research
Experience (OURE) Program

Collective Robotic Search with Obstacle Avoidance Using Swarm
Intelligence
Dispensable, inexpensive robots are desirable for use in dangerous tasks, such as land
mine detection, to remove the need for human involvement. A team of intelligent mobile
robots can be used to locate a specified target in a high risk environment when the
principles of Swarm Intelligence are employed. Swarm Intelligence is based on the
collective interactions of animals.
A type of Swarm Intelligence, Particle Swarm Optimization (PSO) is demonstrated in
this paper to be a useful technique in target search applications such as Collective
Robotic Search (CRS). An algorithm for obstacle avoidance is presented in this paper
with the PSO approach applied to navigate robots in collective search applications.
Obstacles represented by basic geometric shapes to simulate perilous ground terrain
are introduced to the search area. Results are presented to show that PSO algorithm
based CRS is able to locate targets while avoiding hazardous pathways.

Lisa Smith is a junior undergraduate student at the University of Missouri-Rolla,
majoring in Electrical Engineering.
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William Stallard
Joint project with John Koch
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Electrical & Computer Engineering
Computer Engineering
Dr. Sahra Sedigh-Ali
Electrical & Computer Engineering

Funding Source:

University Transportation Center

Dependable Wireless Sensor Networks for Environmental and
Structural Monitoring
The goal of this project is the application of wireless sensor networks to automatic
monitoring of environmental or structural phenomena, with the aim of improving the
dependability and efficiency of data collection and utilization. The system utilizes a
network of autonomously powered nodes that communicate wirelessly. Low power
consumption, low cost, ease of installation and maintenance, and robustness are key
issues of concern. The system can be applied to a broad range of phenomena. The
sample application of interest is a flood detection device for low-water bridges. The first
prototype of this device has already been developed, and will be deployed by MoDOT in
the immediate future. As part of the proposed undergraduate research experience, the
device will be enhanced to allow for measurement of strain and vibration. Another
proposed extension is networking multiple instances of the device to allow for
monitoring of larger bridges.

Bill, a senior in computer engineering, is from Gower, MO, where he attended East
Buchanan High School. He is the son of William B. and B. Ann Stallard and father to
taken Nicole. For the past four years, he has served as the president of the UM-Rolla
Academic Competition Organization, leading them to a national ranking in the 2005
season. Bill enjoys spending time with his family, and playing sports and video games.
He plans to pursue a career in research and development in the computer industry.
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Michelle Swenty
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Computer Science
Mathematics & Computer Science
Dr. Bruce McMillin
Computer Science

Funding Source:

Undergraduate Research at the University of Missouri-Rolla

The FACTS System Security Policy
In 2003, a major blackout disabled a portion of Northeastern United States and Canada.
Electricity was in high demand and could not be supported by the transmission capacity.
This interrupted daily lives and shut down businesses, health systems, and cities. The
Electric Power Research Institute has estimated upgrades to cost 50-100 billion taxpaying dollars. The blackouts led to research in power systems to regulate the
transmission of power. The result is a system, the FACTS Power system, which works
to redirect power flow and prevent future blackouts from occurring. This project is an
ongoing collaboration at The University of Missouri-Rolla between the Computer
Science, Computer Engineering & Electrical Engineering departments at UMR and
Sandia National Laboratories through grants funded by the National Science
Foundation. This study identifies security threats and develops a policy that will help
define and prevent threats from interfering with the work of the system.

Michelle Swenty is a senior in Computer Science and Mathematics at the University of
Missouh-Rolla. She will be graduating in May 2006. Upon graduation, Michelle will be
working full time at The Boeing Company as a Software Engineer and pursuing a
masters’ degree in Computer Science.
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Merkeb Teame
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Biological Sciences
Biology
Dr. Katie Shannon
Biological Sciences

Funding Source:

Missouri Alliance for Minority Participation and
UMR Opportunities for Undergraduate Research
Experiences (OURE) Program

Investigating the Role of Microtubules in Budding Yeast Cytokinesis
People have always assumed that Microtubules (MT) are not required in Yeast
cytokinesis, research will show if this is true. We will look at budding yeast cells,
because they are easier to manipulate. Budding yeast is common yeast used in baking
(“baker’s Yeast”) and brewing (“brewer’s yeast”). It is a popular model organism in the
laboratory for many reasons. One reason is that budding yeast is a unicellular eukaryote
whose cellular activities are much like ours than a prokaryote like E.coli. Like E. coli, it
can be cultured easily, grow rapidly, and easily transformed with genes from other
sources. In mammalian cells MT determine the position of cytokinesis. We want to
know are MT required for yeast cytokinesis ? If so we will investigate what actomyosin
ring components are affected by the lack of microtubules. Our goal is to find what will
happen when eliminating MT from the cell. Will the cells cytokinese .Is the actin ring
involved? Does myosin localize or contract? We will manipulate these cells to determine
cytokinesis defects. Preliminary data indicate that MT may be required for cytokinesis in
budding yeast
- Delta mad2 delta bub2 cells on benomyl plates (MT poision) chains were evident
- We expect that Delta Mad2 delta bub2 cells of MT’s. We will use microscopy to
observe actin and myosin

Merkeb Teame is a sophomore attending the University of Missouri-Rolla majoring in
Biology. On campus she is active in Student council STUCO, and Vice President of
African Student Association ASA.
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Jimmy Townsend
UMR Power Research Group
Department:
Major:
Faculty Advisor:
Advisor’s Department:

Computer Science
Computer Science
Dr. Bruce McMillin
Computer Science

Funding Source:

UMR Opportunities for Undergraduate Research
Experiences (OURE) Program
NSF MRI grant CNS-0420869
UMR Intelligent Systems Center

Integrating Design, Verification, and Implementation of a
Communication Protocol
In a real-time embedded system, correct communication between components is
critical. This includes accounting for lost and late data. When existing protocols are not
designed to handle real time constraints, a new protocol must be designed. Since the
accuracy is vital, the protocol must be modeled and verified for correctness. However,
such models are often too abstracted from the hardware and system to be of any use.
This paper discusses the process that was used to refine a model for a specialized
power electronics device. The end result is an implemented protocol that meets the
device’s correctness requirements.

Jimmy is a senior attending the University of Missouri - Rolla majoring in Computer
Science.
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Nicholas Villanueva Jr.
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

History and Political Science
History
Dr. Diana L. Ahmad
History and Political Science

Funding Source:

Dr. Diana L. Ahmad

No Laughing Matter: The Usefulness of Editorial Cartoons and
Caricatures in the University Classroom
Editorial cartoons have helped express writers’ opinions about historical people and
events throughout American history. Presenting these images in a classroom
environment will create a picture of American History that is sometimes missing in
textbooks and lectures. The purpose of this research was to identify who would benefit
from these illustrations as a teaching tool and how these images effectively aid in
teaching American history. Comparing high school and university atmospheres led to
the conclusion that the university level was the most appropriate to introduce this style
of teaching. Additionally, a worksheet was created from this research to aid the
students with interpreting the symbolism, exaggeration, and satire these cartoons and
caricatures use to present the opinion. Upon analyzing these editorial cartoons, the
conclusion was made that these images are a valuable source to aid in the teaching of
American history.

Nick is a senior attending the University of Missouri-Rolla majoring in history. He is the
son of Nicholas and Patricia Villanueva and is from Chesterton, Indiana. On campus he
is actively involved in the Student Design and Experiential Learning Center and the
History Club. He is also a member of the Indiana Alpha chapter of Sigma Phi Epsilon.
Off campus, he is involved with “Ski for Light, ” a non-profit group that takes handicap
children skiing each year. Nick plans on pursuing graduate work in American history.
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Hope Von Ahsen
Joint project with Elizabeth Wiese, Savannah Saunders, Jennifer Fizer, and Brittany Parker
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:
Funding Source:

History and Political Sciences
History
Dr. Diana L. Ahmad
History and Political Sciences
Dr. Diana L. Ahmad

Tourism and the Impact of Western Explorers in Guam
Tourism has become the primary resource of the Territory of Guam. One of the
attractions to the island, among other things, is the history of the island. Explorers and
missionaries came from the west bringing along their beliefs and cultures. These
beliefs and traditions worked together to shape the views of the islanders on the
Westerners, and the view of the Westerners of the islanders. With the coming of the
Westerners came social, economic, and political change, changes which would
eventually effect future relations with the United States today.

Hope is a junior attending the University of Missouri-Rolla majoring in History with a
minor in Psychology. She is the daughter of Ken and Sue Von Ahsen and is from St.
Charles, Missouri. On campus she is actively involved in the Lutheran Student
Fellowship. Off campus she works at Curves for Women as a fitness technician and
she works before school care for Rolla Lutheran School. Hope plans on pursuing a
career in History/ Museum Science.

84

Bryce H Wagner III
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Geological Sciences and Engineering
Geology & Geophysics
Dr. Robert. Laudon
Geological Sciences and Engineering

Funding Source:

Opportunities for Undergraduate Research Experience

A Comparison of Sieve Analysis Techniques in the St. Peter
Sandstone
Grain size analyses have been applied to soils, sediments and sedimentary rocks for
over 100 years. Many types of analyses have been used and several are well
established in soil science and sedimentary petrology. A new method involving cubic
splines has been developed that has no distribution bias, such as Gauss normal, and
not only measures mean, standard deviation, skewness and kurtosis accurately, but
also identifies embedded modes that are not commonly identified by other methods.
This analysis compares the cubic spline procedure against the more traditional Method
of Moments analysis on one of the most famous and controversial formations in North
America, the Ordovician St. Peter Sandstone. The new procedure appears to compare
favorably to the Method of Moments analysis, except that it clearly identifies hidden
modes as identified by the second derivative of the clamped cubic spline.

Bryce is a senior undergraduate in Geology & Geophysics, in the Department of
Geological Sciences and Engineering. His research interests include salt tectonics,
thin-skinned deformation processes, structural geology, depositional systems, and
geophysics. He is also an active member of the C.L. Dake Geological Society, Sigma
Gamma Epsilon, and the Society of Exploration Geophysicists.
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Elizabeth Wiese
Joint project with: Brittany Parker, Savannah Saunders, Jennifer Fizer, Hope von Ahsen
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Nuclear Engineering
Nuclear Engineering
Dr. Diana L Ahmad
History and Political Science

Funding Source:

Dr. Diana L Ahmad

Tourism and the Impact of Western Explorers in Guam
Tourism has become the primary resource of the Territory of Guam. One of the
attractions to the island, among other things, is the history of the island. Explorers and
missionaries came from the west bringing along their beliefs and cultures. These
beliefs and traditions worked together to shape the views of the islanders on the
Westerners, and the view of the Westerners of the islanders. With the coming of the
Westerners came social, economic, and political change, changes which would
eventually effect future relations with the United States today.

Elizabeth is majoring in Nuclear engineering with a minor in History. She was raised in
St. Louis Missouri. Elizabeth plans to pursue a career as a reactor operator in the
power industry.
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Thomas Woodard
Department:
Major:
Faculty Advisor(s):
Advisor’s Department:

Electrical and Computer Engineering
Electrical Engineering
Sanjeev Agarwal
Electrical and Computer Engineering

Funding Source:

US Army RDECOM CERDEC Night Vision and Electronic Sensors
Directorate, Countermine Division, Airborne Application Branch

Change Detection for Implanted IED Region of Interest
Identification
Implanted Improvised Explosive Devices (IED) along the supply lines is a major source
of casualties and operational delays in combat and peace keeping efforts. In this paper
we develop several techniques for change detection in high-resolution mid-wave
infrared (MWIR) imagery for IED detection. lEDs are often camouflaged so that it is very
difficult to differentiate these from natural clutter, especially in urban environment. With
the availability of images known to be clear of any lEDs, detection performance along
the route can be improved significantly by looking for changes in the current imagery,
with respect to the past imagery, that would not occur naturally. Several techniques
have been investigated in order to improve performance in change detection which
includes methods of image registration, preprocessing techniques, the method of image
comparison, and assessment of high variance areas.

Thomas Woodard is a senior in Electrical Engineering at the University of Missouri Rolla. He is an Army ROTC Cadet and upon graduation will receive his commission as
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Domain Knowledge Enhanced Maximum Flow Algorithms for FACTS
Device Control
One solution to the problem of preventing cascading failures in the electrical power
system is the use of power electronics, such as Flexible AC Transmission System
(FACTS) devices. In order to effectively employ them we must be able to calculate
control settings quickly enough to mitigate a cascading failure. In this paper, we abstract
away the complexity of the power grid by modeling it as a directed graph, which allows
us to use the maximum flow algorithm to determine control settings. We investigate two
heuristic methods for incorporating domain knowledge into the maximum flow algorithm
as well as a generalized maximum flow algorithm that can be used to model line losses.
The heuristic methods failed to significantly reduce overloads, but the generalized
maximum flow algorithm did manage to accomplish this through more accurate control
of the system.

Evan Wright is a sophomore attending the University of Missouri-Rolla, and is pursuing
a dual major in Computer Science and Applied Mathematics.
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